
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. ·~ -· -. ': ...... 

US AIR FORCE 
INSTALLATION RESTORATION PROGRAM 

x-R'~f .sfriJoHFI 

REMEDIAL INVESTIGATION REPORT 

'SHEPPARD AFB, tEXAS 

. -rx 3 6-7f .5.2..1:· 1-6-l 

VOLUME 1: TEXT 

RECEIVED 
SUP~ori !'\IQ 

MAR 27 1992 
h_l;..vl....·i·\0S 
CENTER 

HEADQUARTERS AIR TRAINING COMMAND/DEEV 
RANDOLPH AFB, TEXAS 

OCTOBER 1990 
SUPERFUND FILE 

JUN 15 7992 

I J
} 

L---
9337834 

lll~llmDimJIDIIIIIDIIIIIIIW 

REORGANIZED 



This report was prepared on account of work sponsored by an agency of the United 
States, Government. Neither the United States Government nor any agency thereof, 
nor any of their employees, nor any contractor or subcontractor, nor any of their 
employees makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endoresement, recommendation, or favoring by 
the United States Government or any agency thereof. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United 
States Government or any agency thereof. 



^NUS 
CORPORATION 

BOO OAK niDGE TURNRKE 
JACKSON PLAZA CaOO 
OAK RIOGE. TENNESSEE 37B3D 
IE 151 o a a - s s o o 

R34892 

U.S. AIR FORCE 

INSTALLATION RESTORATION PROGRAM 

REMEDIAL INVESTIGATION REPORT 

ELEVEN SITES 

SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

HAZWRAP SUPPORT CONTRACTOR OFFICE 

OAK RIDGE, TENNESSEE 

GENERAL ORDER NUMBER 18B-97381C 

TASK ORDER X-09 

NUS PROJECT NUMBER 7S63 

OCTOBER 1990 

SUBMITTED FOR NUS BY: APPROVED FOR SUBMISSION BY: 

<:X^£Mc£U. 
^lAMES E. WEDEKIND 
HYDROGEOLOGIST 

DOUGL^ODSON 
PROGRAM MANAGER 

^ ^ A Halliburton Company 



TABLE OF CONTENTS 

SECTION PAGE 

EXECUTIVE SUMMARY ES-1 

1.0 INTRODUCTION 1-1 
1.1 PROGRAM BACKGROUND 1-1 
1.2 AUTHORITY 1-2 
1.3 SCOPE 1-2 
1.4 AVAILABLE DATA AND PREVIOUS STUDIES 1-3 
1.5 OVERVIEW OF REMEDIAL INVESTIGATION REPORT 1-4 

2.0 BACKGROUND 2-1 
2.1 BASE LOCATION AND FUNCTION 2-1 
2.2 PHYSICALCHARACTERISTICSOFTHE BASE AREA 2-1 
2.2.1 Surface Features 2-1 
2.2.2 Meteorology 2-1 
2.2.3 Surface-Water Hydrology 2-3 
2.2.4 Geology 2-4 
2.2.5 Soils 2-6 
2.2.6 Hydrogeology 2-6 
2.2.7 Ecology 2-12 

3.0 SELECTED ABBREVIATIONS AND ACRONYMS 3-1 

4.0 REMEDIAL INVESTIGATION ACTIVITIES 4-1 
4.1 GENERAL 4-1 
4.2 FIELD INVESTIGATION ACTIVITIES 4-1 
4.2.1 Subsurface Investigation 4-1 
4.2.2 Geophysical Investigations 4-4 
4.2.3 Soil Gas Surveys - 4-5 
4.2.4 Water-Level Measurements 4-5 
4.2.5 Aquifer Testing 4-5 
4.2.6 Ground-Water Sampling 4-6 
4.2.7 Surface-Soil Sampling 4-6 
4.2.8 Subsurface-Soil Sampling 4-6 
4.3 LABORATORY ANALYSES 4-7 
4.4 CONTAMINANT FATE AND TRANSPORT 4-8 
4.4.1 Chemical and Physical Properties of Site Contaminants 4-8 
4.4.2 Contaminant Migrat ion Pathways 4-13 
4.4.3 Contaminant Persistence 4-14 
4.5 RISK ASSESSMENT 4-16 
4.5.1 Hazard Assessment 4-16 
4.5.1.1 Hazard Identif ication 4-17 
4.5.1.2 Toxicological Evaluation 4-19 
4.5.2 Dose-Response Evaluation 4-19 
4.5.2.1 Dose-Response Parameters 4-19 
4.5.2.2 Appl icableor Relevant and Appropr iate Requirements 4-22 
4.5.3 Exposure Assessment 4-27 
4.5.3.1 Receptor Identif ication 4-28 
4.5.3.2 Exposure Routes 4-28 
4.5.3.3 Exposure Estimates 4-29 

R34892 



TABLE OF CONTENTS (CONTINUED) 

SECTION PAGE 

4.5.4 Risk Characterization 4-34 
4.5.4.1 Uncertainty in Risk Assessment 4-35 
4.5.4.2 Carcinogenic Risks 4-35 
4.5.4.3 Noncarcinogenic Risks 4-36 
4.5.4.4 Qualitative Risk Assessment 4-37 

5.0 BASE BACKGROUND 5-1 
5.1 SITE BACKGROUND 5-1 
5.2 BACKGROUND CONCENTRATIONS 5-1 

6.0 SITE FTOI - FIRE PROTECTION TRAINING AREA 1 6-1 
6.1 SITE BACKGROUND AND HISTORY 6-1 
6.2 GEOPHYSICAL INVESTIGATION 6-1 
6.3 SOIL GAS SURVEY 6-3 
6.4 HYDROGEOLOGIC INVESTIGATION 6-3 
6.5 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 6-4 
6.5.1 Subsurface Soil 6-4 
6.5.2 Ground Water 6-4 
6.6 POTENTIAL PUBLIC HEALTH RISKS 6-7 
6.7 RECOMMENDATIONS 6-14 

7.0 SITE FT02 - FIRE PROTECTION TRAINING AREA 2 7-1 
7.1 SITE BACKGROUND AND HISTORY 7-1 
7.2 GEOLOGIC INVESTIGATION 7-1 
7.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 7-1 
7.3.1 Surface Soil 7-1 
7.3.2 Subsurface Soil 7-3 
7.4 POTENTIAL PUBLIC HEALTH RISKS 7-3 
7.5 RECOMMENDATIONS 7-3 

8.0 SITE FT03 - FIRE PROTECTION TRAINING AREA 3 8-1 
8.1 SITE BACKGROUND AND HISTORY 8-1 
8.2 GEOPHYSICAL INVESTIGATION 8-1 
8.3 SOIL GAS SURVEY 8-1 
8.4 HYDROGEOLOGIC INVESTIGATION 8-3 
8.5 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 8-5 
8.5.1 Subsurface Soil 8-5 
8.5.2 Ground Water 8-5 
8.6 POTENTIAL PUBLIC HEALTH RISKS 8-8 
8.7 RECOMMENDATIONS 8-10 

9.0 SITE LF04-LANDFILL 1 9-1 
9.1 SITE BACKGROUND AND HISTORY 9-1 
9.2 HYDROGEOLOGIC INVESTIGATION 9-1 
9.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 9-3 
9.3.1 Surface Soils 9-3 

R34892 II I 



TABLE OF CONTENTS (CONTINUED) 

SECTION PAGE 

9.3.2 Subsurface Soils 9-4 
9.3.3 Surface Water/Sediment 9-8 
9.3.4 Groundwate r 9-8 
9.4 POTENTIAL PUBLIC HEALTH RISKS 9-13 
9.5 RECOMMENDATIONS 9-19 

10.0 SITE LF05-LANDFILL 2 10-1 
10.1 SITE BACKGROUND AND HISTORY 10-1 
10.2 HYDROGEOLOGIC INVESTIGATION 10-1 
10.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION . . . . 10-3 
10.3.1 Surface Soil 10-3 
10.3.2 Subsurface Soil 10-5 
10.3.3 Groundwate r 10-9 
10.4 POTENTIAL PUBLIC HEALTH RISKS 10-9 
10.5 RECOMMENDATIONS 10-13 

11.0 SITE LF06-LANDFILL 3 11-1 
11.1 SITE BACKGROUND AND HISTORY 11-1 
11.2 GEOPHYSICAL SURVEY 11-3 
11.3 HYDROGEOLOGIC INVESTIGATION 11-3 
11.4 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION . . . . 11-4 
11.4.1 Surface Soil 11-4 
11.4.2 Subsurface Soil 11-6 
11.4.3 Surface Water/Sediment 11-6 
11.4.4 Groundwate r 11-10 
11.5 POTENTIAL PUBLIC HEALTH RISKS 11-15 
11.6 RECOMMENDATIONS 11-17 

12.0 SITE RW07 - LOW-LEVEL RADIOACTIVE W A ' S T E 

DISPOSAL SITE 1 12-1 
12.1 SITE BACKGROUND AND HISTORY 12-1 
12.2 SUBSURFACE INVESTIGATION 12-1 
12.3- RECOMMENDATIONS 12-1 

13.0 SITE RWOS - LOW-LEVEL RADIOACTIVE WASTE DISPOSAL SITE 
IN LANDFILLS 13-1 
13.1 SITE BACKGROUND AND HISTORY 13-1 
13.2 GEOPHYSICAL INVESTIGATION 13-1 
13.3 HYDROGEOLOGIC INVESTIGATION 13-1 
13.4 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION . . . . 13-3 
13.4.1 Subsurface Soils 13-3 
13.4.2 Groundwate r 13-3 
13.5 POTENTIAL PUBLIC HEALTH RISKS 13-6 
13.6 RECOMMENDATIONS 13-6 

14.0 SITE WPIO-INDUSTRIAL WASTE PIT 2 14-1 
14.1 SITE BACKGROUND AND HISTORY 14-1 
14.2 HYDROGEOLOGIC INVESTIGATION 14-1 
14.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION . . . . 14-4 
14.3.1 Surface Soil 14-4 

R34892 IV 



TABLE OF CONTENTS (CONTINUED) 

SECTION PAGE 

14.3.2 Subsurface Soil 14-9 
14.3.3 Groundwa te r 14-13 
14.4 POTENTIAL PUBLIC HEALTH RISKS 14-19 
14.5 RECOMMENDATIONS 14-22 

15.0 SITE OT11 - PESTICIDE SPRAY AREA 15-1 
15.1 SITE BACKGROUND AND HISTORY 15-1 
15.2 SUBSURFACE INVESTIGATION 15-1 
15.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION . . . . 15-3 
15.3.1 Surface Soils 15-3 
15.4 POTENTIAL PUBLIC HEALTH RISKS 15-3 
15.5 RECOMMENDATIONS 15-3 

16.0 SITE ST13-FORMER UNDERGROUND TANK SITE 16-1 
16.1 SITE BACKGROUND AND HISTORY 16-1 
16.2 GEOPHYSICAL INVESTIGATION 16-1 
16.3 HYDROGEOLOGIC INVESTIGATION 16-1 
16.4 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION . . . . 16-3 
16.4.1 Subsurface Soils 16-3 
16.4.2 Ground Water 16-7 
16.5 POTENTIAL PUBLIC HEALTH RISKS 16-7 
16.6 RECOMMENDATIONS 16-7 

REFERENCES R-1 

APPENDICES 

A BORING LOGS ^ A-1 

B WELL COMPLETION FORMS B-1 

C WATER-LEVEL DATA AND HYDROGEOLOGIC 

CALCULATIONS C-1 

D SOIL GAS SURVEYS D-1 

E SAMPLE COLLECTION LOGS AND CHAIN-OF-CUSTODY 
FORMS E-1 

F REQUIREMENTS FOR LABORATORY QUALITY ASSURANCE/ 

QUALITY CONTROL AND DATA VALIDATION F-1 

G ANALYTICAL DATA BASE G-1 

H RISK ASSESSMENT CALCULATIONS H-1 

I FIGURE MAPS 1-1 

R34892 



TABLES 

NUMBER PAGE 

ES-1 Summary of Remedial Investigation Activities ES-8 
2-1 Soil Descriptions and Engineering Properties 2-8 
2-2 Hydrogeologic Units and Their Water-Bearing Characteristics 

in the Vicinity of Sheppard Air Force Base 2-11 
4-1 Summary of Remedial Investigation Activities 4-4 
4-2 Mobi l i ty Para meters for Organic Chemicals 4-11 
4-3 Indicator Chemicals 4-19 
4-4 Dose Response Parameters for Indicator Chemicals 4-22 
4-5 Regulatory Requirements and Dose Parameters 4-24 
5-1 Background Concentrations and Drinking Water Standards 5-2 
6-1 Occurrence and Distribution of Contaminat ion 

Site FTOI - Subsurface Soils 6-6 
6-2 Occurrence and Distribution of Contaminat ion 

Site FTOI - Ground Water Samples - Round I and Round II 6-8 
6-3 Ground-Water Analytical Data Fire Protection 

Training Area-1 (FTOI) 6-10 
6-4 Subsurface Soil Analytical Data Fire Protection 

Training Area-1 (FTOI) 6-11 
6-5 Ground-Water Risk Analysis Results-Site FTOI 6-13 
7-1 Occurrence and Distribution of Contaminat ion 

Site FT02 - Surface Soils 7-4 
7-2 Occurrence and Distribution of Contaminat ion 

Site FT02 - Subsurface Soils 7-5 
7-3 Surface and Subsurface Soil Analytical Data Fire 

Protection Area 2 (FT02) 7-6 
8-1 Occurrence and Distribution of Contaminat ion 

Site FT03 - Subsurface Soils 8-6 
8-2 Occurrence and Distribution of Contaminat ion Site FT03 

Ground-Water Samples - Round I ancLRound II 8-7 
8-3 Subsurface Soil and Ground-Water Analytical Data 

Fire Protection Area-3(FT03) 8-9 
9-1 Occurrence and Distribution of Contaminat ion 

Site LF04 - Surface Soils 9-5 
9-2 Occurrence and Distribution of Contaminat ion 

Site LF04 - Subsurface Soils 9-7 
9-3 Occurrence and Distribution of Contaminat ion 

Site LF04 - Surface Water/Sediments 9-9 
9-4 Occurrence and Distribution of Contaminat ion 

Site LF04 - Ground Water 9-11 
9-5 SurfaceandSubsurfaceSoil Analytical Data LF04-Landfi l l 1 9-14 
9-6 Ground-Water and Surface-Water Analytical 

Data LF04 - Landfill 1 9-15 
9-7 Pesticide Concentrations in Surface Soils LF04-Landfi l l 1 9-16 
9-8 Summary of Risk Assessment Results Pesticide 

Exposure - Residential Setting-Site LF04 9-18 
9-9 Summary of Risk Analysis Results Metals 

Exposure - Nonresidential Setting-Site LF04 9-18 
10-1 Occurrence and Distribution of Contaminat ion 

Site LF05 - Surface Soils 10-6 
10-2 Occurrence and Distribution of Contaminat ion 

Site LF05 - Subsurface Soils 10-7 

R34892 VI 



TABLES (CONTINUED) 

NUMBER PAGE 

10-3 Occurrence and Distribution of Contaminat ion 
Site LF05 - Ground Water 10-10 

10-4 Surface, Subsurface Soil, and Ground-Water 
Analytical Data Landfill 2 - LF05 10-11 

11-1 Occurrence and Distribution of Contaminat ion 
Site LF06 - Surface Soils 11-5 

11-2 Occurrence and Distribution of Contaminat ion 
Site LF06 - Subsurface Soils 11-7 

11-3 Occurrence and Distribution of Contamination 
Site LF06 - Surface Water 11-8 

11-4 Occurrence and Distribution of Contaminat ion 
Site LF06 - Sediment 11-9 

11-5 Occurrence and Distribution of Contaminat ion 
Site LF06 - Ground Water 11-11 

11-6 Landfill Number 3 (LF06) Surface Soil, Subsurface Soil, 
and Sediment Analytical Data 11-13 

11 -7 Ground-Water and Surface-Water Analytical Data 
Landfill Number 3 (LF06) 11-14 

13-1 Occurrence and Distribution of Contamination 
Site RW08-Subsurface Soils 13-5 

13-2 Occurrence and Distribution of Contamination 
Site RW08 - Ground Water 13-7 

13-3 Subsurface Soil and Ground-Water Analytical Data RW08 -
Low-Level Radioactive Waste Disposal Area 2 13-8 

14-1 Occurrence and Distribution of Contaminat ion 
Site WPIO - Surface Soils 14-5 

14-2 Occurrence and Distribution of Contaminat ion 
Site WPIO - Subsurface Soils 14-10 

14-3 Occurrence and Distribution of Contaminat ion 
Site WPIO-Ground Water ." 14-14 

J4-4 Risk Analysis Summary-Surface Soil Exposures 14-16 
14-5 Surface and Subsurface Soil Analytical Data - Pesticides 

Only WPIO - Industrial Waste Pit - Phase II Sampling 14-17 
14-6 Surface and Subsurface Soil Analytical Data 

WPIO - Industrial Waste Pit 14-18 
14-7 Risk Analysis Summary Surface Soil Exposures 14-20 
16-1 Occurrence and Distribution of Contaminat ion 

Site ST13 - Subsurface Soils 16-6 
16-2 Occurrence and Distribution of Contamination 

Site ST13-Ground Water 16-8 

R34892 VII 



FIGURES 

NUMBER PAGE 

ES-1 Regional Location Map ES-2 

ES-2 Area Location Map ES-3 

ES-3 Site Location Map Sheppard Air Force Base ES-5 

2-1 Area Surface Drainage Map 2-2 

2-2 Regional Geologic Map 2-5 

2-3 General Soils Map 2-7 

4-1 "Site Location Map Sheppard Air Force Base 4-2 

6-1 Site Plan 
Fire Protection Training Area 1 (FTOI) 6-2 

6-2 Water Table Contour Map on 
January 17, 1989 
Fire Protection Training Area 1 (FTOI) 6-5 

7-1 Site Plan 
Fire Protection Training Area 2 (FT02) 7-2 

8-1 Site Plan 
Fire Protection Training Area 3 (FT03) 8-2 

8-2 Water Table Contour Map on 
January 17, 1989, Fire Protection Training 
Area 3, (FT03) T 8-4 

•9-1 Site Plan, Landfill 1 (LF04) 9-2 

10-1 Site Plan, Landfill 2 (LF05) 10-2 

10-2 Water Table Contour Map on 
July 19-20, 1989 
Landfill 2 (LF05) 10-4 

11-1 Site Plan, Landfill 3 (LF06) 11-2 

12-1 Site Plan 
Low-Level Radioactive Waste Disposal 
Site 1 (RW07) 12-2 

13-1 Site Plan 
Low-Level Radioactive Waste Disposal 
Site 2 (RW08) 13-2 

13-2 WaterTable Contour Map on 
January 17,1989 
Low-Level Radioactive Waste Disposal Site 2 (RW08) 13-4 

R34892 vi i i 



FIGURES (CONTINUED) 

NUMBER PAGE 

14-1 Site Plan 
Industrial Waste Pit 2 14-2 

14-2 Profile F-F' 
Industrial Waste Pit 2 (WPIO) 14-3 

15-1 Site Plan 
Pesticide Spray Area (OT11) 15-2 

16-1 Site Plan and Profile Location Map 
Former Underground Tank Site (ST13) 16-2 

16-2 Profile G-G' 
Former Tank Site (ST13) 16-4 

16-3 Ground-Water Contour Map on July 19-20, 1989 
Former Underground Tank Site (ST13) 16-5 

NUMBER 

1-1 

1-2 

1-3 

1-4 

1-5 

1-6 

FIGURES (APPENDIX I) 

PAGE 

Project Site Map and Vicinity Map 1-1 

Base Wide Ground-Water Contour Map on January 17, 1989 1-2 

Site Plan and Profile Location Map 1-3 
Pesticide Spray Area (OT11), Landfil l l(LF04) 
Waste Pits 2 (WPIO), Low-Level Radioactive 
Waste Disposal Site 1 (RW07) and Fire 
Protection Training Area 1 (FTOI) 

Profiles B-B' and C-C 1-4 
Pesticide Spray Area (OT11), Landfil l 1 (LF04) 
Waste Pits 2 (WPIO), Low-Level Radioactive 
Waste Disposal Site 1 (RW07) and Fire 
Protection Training Area 1 (FTOI) 

Ground-WaterContourMapon July 19-20, 1989 1-5 
Pesticide Spray Area (OT11), Landfil l 1 (LF04) 
Waste Pits 2 (WPIO), Low-Level Radioactive 
Waste Disposal Site 1 (RW07) and Fire 
Protection Training Area 1 (FTOI) 

Surface Soil, Subsurface Soil and Sediment Analytical Data 1-6 
Round I Compounds Detected - Pesticide Spray Area 
Landfill 1 (LF04), Waste Pit 2, Low-Level Radioactive 
Waste Disposal Site 1 (RW07) and Fire Protection 
Training Area 1 (FTOI) 

R34892 IX 



FIGURES (APPENDIX I) 

NUMBER PAGE 

1-7 Surface Soil and Subsurface Soil Analytical Data 
Round I Compounds Detected Pesticide Spray Area (OT11) 
Landfill 1 (LF04), Waste Pits 2 (WPIO), Low-Level 
Radioactive Waste Disposal Site 1 (RW07) and 
Fire Protection Training Area 1 (FTOI) 1-7 

1-8 Ground-Water and Surface Water Analytical Data 
Compounds Detected Pesticide Spray Area (OT11), 
Landfil l 1 (LF04), Waste Pits 2 (WPIO), Low-Level 
Radioactive Waste Disposal Site 1 (RW07) and 
Fire Protection Training Area 1 (FTOI) 1-8 

1-9 Site Plan and Profile Location Map 
Fire Protection Training Area 2 (FT02) and 
Landfil l 2 (LF05) 1-9 

1-10 Profile A-A' and Profile Legends 
Landfill 2 (LF05) 1-10 

1-11 Surface Soil, Subsurface Soil and Ground-Water Analytical 
Data, Compounds Detected Fire Protection Training 
Area 2 (FT02) and Landfill 2 (LF05) 1-11 

1-12 Site Plan and Profile Location Map 
Fire Protection Training Area 3 (FT03) 
Landfill 3 (LF06) and Low-Level Radioactive 
Waste Disposal Site 2 (RW08) 1-12 

1-13 Profiles D-D' and E-E' - Fire ProtectioruTraining 
Area 3 (FT03), Landfill 3 (LF06) and Low-Level 
Radioactive Waste Disposal Site 2 (RWOS) 1-13 

1-14 Ground Water Contour Map on January 17, 1989 
Fire Protection Training Area 3 (FT03), Landfill 3 
(LF06), and Low-Level Radioactive Waste 
Disposal Site 2 (RW08) 1-14 

1-15 Surface Soil, Subsurface Soil, and Analytical 
Data Compounds Detected Fire Protection 
Training Area 3 (FT03), Landfill 3 (LF06) and 
Low-Level Radioactive Waste Disposal Site 2 (RW08) 1-15 

1-16 Ground-Water and Surface-Water Analytical 
Data, Compounds Detected Fire Protection 
Training Area 3 (FT03) Low-Level Radioactive 
Waste Disposal Site 2 (RW08) 1-16 

R34892 



EXECUTIVE SUMMARY 



EXECUTIVE SUMMARY 

INTRODUCTION 

Under the Department of Defense (DOD) Installation Restoration Program (IRP), Air 

Training Command (ATC) and Sheppard Air Force Base (AFB) requested site 

investigations of 12 potentially hazardous waste sites located on Sheppard AFB. 

Mart in Marietta Energy Systems, Inc., engaged NUS Corporation (NUS) to develop 

and execute Remedial Investigations (RIs) and, if required, Feasibility Studies (FSs) for 

eleven of these sites. This document presents the results of the RIs. 

BACKGROUND INFORMATION 

Sheppard AFB is located 4 miles nor th of Wichi ta Falls, Texas, which is in the 

north-central port ion o f t h e state and approximately 150 miles northwest of Dallas 

(Figures ES-1 and ES-2). The base is bordered by agricultural lands on the north and 

east, l imited residential and commercial development on the south, and a major 

highway w i th commercial development on the west. Bear Creek f lows th rough the 

northern section o f t h e base property. Sheppard AFB proper consists of 5,249 acres, 

w i th an addit ional 359 acres at two remote locatjons. 

Topography at the base is characterized by gently roll ing hills separated by large, 

f lat areas. Soils are generally poorly drained loam, comprised of silty and sandy clays 

derived f rom in-place weathering of the underlying bedrock. The bedrock at the 

base consists of Permian mudstone, sandstone, and siltstone, which is exposed at 

several locations. There is not a wel l -def ined aquifer w i th in these shaley Permian 

deposits. Depth to ground water varies widely, f rom less than 5 feet in the vicinity of 

the operat ional area and the golf course to more than 50 feet at Landfil l 3. 
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SITE IDENTIFICATION 

This document presents the results of investigations at the following Sheppard AFB 

sites: 

Site FTOI Fire Protection Training Area 1 

Site FT02 Fire Protection Training Area 2 

Site FT03 Fire Protection Training Area 3 

SiteLF04 Landfill 1 

SiteLFOS Landfill 2 ' 

Site LF06 Landfill 3 

Site RW07 Low-Level Radioactive Waste Disposal Site 1 

Site RW08 Low-Level Radioactive Waste Disposal Site 2 

Site WPIO Industrial Waste Pit 2 

Site OTI 1 Pesticide Spray Area 

Site ST13 Former Underground Storage Tank Site 

Waste Pit 1 (WP09), an additional waste pit site, was investigated previously by 

Radian Corporation 1987. However, the details are not presented in this document. 

Figure ES-3 shows the location of the twelve IRP sites identified at Sheppard AFB. 

REMEDIAL INVESTIGATION GOALS 

The goals of the RIs included the following: 

• Acquisition of field data to assess the hydrogeologic setting of each site. 

• Acquisition of site-specific chemical data. 

• Identification of contaminants of concern. 

• Identification of sites that require further action. 

• Identification of sites that require no further action. 

• Providing data for FSs and, if required, remedial design. 
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REMEDIAL INVESTIGATION ACTIVITIES 

The field program and data analysis performed during the remedial investigation 

consisted of the following activities: 

• Geophysical surveying 

• Soil borings 

• Monitoring well installation 

• Environmental sampling 

• Laboratory analyses 

• Data evaluation 

• SOV survey 

The initial field investigation, performed in the late fall and winter of 1988-1989, 

indicated a need for additional information on Sites LF04, LF05, RWOS, WPIO, and 

ST13. Further studies in July 1989 completed the field investigations. A summary of 

field investigation activities is shown in Table ES-1. The resulting data are the basis 

for the risk assessments contained in this document. 

The risk assessments were based on the following criteria: 

• Hazard identification 

• Dose-response evaluation 

• Exposure assessment 

• Risk characterization 

RESULTS OF REMEDIAL INVESTIGATION 

The field program found no evidence of gross contamination of any of the 11 sites. 

The subsurface material at the sites consists of clayey silt and sand wi th no 

well-defined shallow aquifer system. The laboratory analyses substantiated the 

absence of significant soil or ground-water contamination. Elevated concentrations 

of pesticides were detected at sites LF04 and WPl 0. 

Risk assessments were conducted for each site, using contaminant concentration and 

distribution data gathered during the field investigation and laboratory chemical 

analyses. Most sites were determined to contain contaminant concentrations similar 
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to background levels. Standard risk assessment calculations indicated that none of 

the sites evaluated (including those with elevated contaminant concentrations) 

posed significant risk to human health or the environment. Based on these results, it 

appears that no remedial action is warranted for any of the 11 sites. 
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TABLE ES-1 

SUMMARY OF REMEDIAL INVESTIGATION ACTIVITIES 
SHEPPARD AIR FORCE BASE 

Site 
Number 

FTOI 

FT02 

FT03 

LF04 

LF05 

LF06 

RW07 

RWOS 

WPIO 

0T11 

ST13 

BB01 

Site Description 

Fire Protection Training 
Area 1 (a) 

Fire Protection Training 
Area 2 

Fire Protection Training 
Area 3(a) 

Landfill 1 

Landfill 2 

Landfill 3(a) 

Low-Level Radioactive Waste 
Disposal Site 1 

Low-Level Radioactive Waste 
Disposal Site 2 

Industrial Waste Pit 

Pesticide Spray Area 

Tank Removal Site 

Base Background 

TOTAL 

Geophysics 

Magnetometry 

X 
1 

X 

x 

3 

EMI(b) 

X 

X 

x 

3 

Resistivity 

x 

x 

2 

Drilling 

Monitoring 
Weils " 

7 

0 

5 

3 

3 

4 

0 

1 

3 

0 

4 

1 

31 

Borings 

4 

5 

0 

0 

1 

3 

0 

0 

0 

2 

0 

0 

15 

Test 
Pits 

2 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

3 

Chemical Analytical Samples 

Soils/Sediment 

13 

9 

6 

11 

20 

13 

0 

1 

12 

4 

4 

2 

95 

Water 

14 

0 

11 

5 

6 

15 

0 

2 

4 

0 

4 

1 

62 

(a) Sites which include data from Radian (1987) report. 
(b) Electromagnetic induction. 





1.0 INTRODUCTION 

1.1 PROGRAM BACKGROUND 

In response to the Resource Conservation and Recovery Act (RCRA) of 1976 and in 

anticipation of the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) of 1980, the U.S. Air Force (USAF) implemented the Defense 

Environmental Quality Program Policy Memorandum (DEQPPM) 80-6, dated 

June 1980 (rev. DEQPPM 81-5, December 1981). The IRP at USAF installations and 

facilities was concurrently implemented. The IRP is a multi-phased investigative and 

remedial effort designed to identify and evaluate past material disposal or spill sites 

and to control potential migration of environmental contamination. The magnitude 

of contamination is to be quantified by analysis of appropriate soil, sediment, water, 

and air samples. Data from these analyses are used to assess potential human health 

and environmental risks. The IRP was originally developed and implemented as 

follows: 

• Phase I - Records Search and Hazard Assessment Rating Methodology Site 

Ranking 

• Phase II - Confirmation and Quantificatipn Studies (staged efforts) 

• Phase 111-Technology Development 

• Phase IV-Remedial Action 

This four-phased approach to the IRP has been changed to ensure consistency 

between the IRP and other national hazardous waste cleanup programs. The 

terminology and procedures for the IRP have been changed to match those given in 

the National Contingency Plan as follows: 

• PA/SI - Preliminary Assessment/Site Inspection 

• RI/FS - Remedial Investigation/Feasibility Study 

• RD/RA - Remedial Design/Remedial Action 
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1.2 AUTHORITY 

The Hazardous Waste Remedial Action Program (HAZWRAP) of Martin Marietta 

Energy Systems, Inc., and its subcontractor, NUS Corporation (NUS), have conducted 

a Remedial Investigation (RI) of 11 hazardous waste disposal or spill sites at Sheppard 

Air Force Base (AFB), Texas. The RI was performed under authorization to HAZWRAP 

by the United States Air Force, Air Training Command (ATC), and in accordance with 

Work Plans prepared by NUS in September 1988 and July 1989. 

1.3 SCOPE 

The scope of the RI consists of data collection, analysis, and evaluation of 11 

potentially hazardous waste sites at Sheppard AFB. 

Data generated by the field investigations and laboratory analyses provided: 

• Identification and concentration of contaminants. 

• Site-specific geologic descriptions. 

• An understanding of ground-water conditions. 

• Identification of contaminant migration pathways. 

• A data base for future investigations or remedial design. 

In addition, wells installed during the field investigation may be used for long-term 

monitoring, if desired. 

These data were used to calculate the risks to public health and the environment 

posed by each site. The risk assessment process is designed to lead to one of the 

following conclusions for each site. 

• Siteconditionsrepresent no significant environmental threat. 

• Site conditions may represent an environmental threat. 

• Insufficient information is available to confirm the existence or extent of an 

environmental threat. 
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Each possibility, in turn, suggests a course of action: 

• No significant threat - prepare a decision document recommending no 

further action at the site. 

• Significant threat exists - use the data base and risk assessment evaluation 

to develop alternatives for site management and remediation. 

• Insufficient data-acquire additional data. 

1.4 AVAILABLE DATA AND PREVIOUS STUDIES 

The present investigation was preceded by two earlier IRP investigations, both of 

which specifically addressed the sites at Sheppard AFB. The reports generated 

during the two previous investigations included a Phase I records search 

(Engineering-Science, 1984) and a Phase II, Stage I, field investigation (Radian, 1987). 

The records search, commonly referred to as the "Phase I Report" is roughly the 

equivalent o f the PA/SI. The authors conducted interviews, performed file searches 

and field surveys, and evaluated the sites using the Hazard Assessment Rating 

Methodology (HARM). The Phase I Report presents information regarding the 

regional and local environment, the status of identified sites, the past use of the 

sites, and the relative hazards posed by each site. 

The Radian (1987) report, commonly referred to as the "Phase II Report," an early 

stage of the RI contains the results of field investigations conducted between 

October 1984 and February 1985. These investigations were conducted at four of 

the waste sites (WP09, LF06, FTOI and FT03), and included geophysical surveys, the 

installation and sampling of nine ground-water monitoring wells, coring and 

sampling of shallow soils at WP09 and FTOI, and surface-water sampling from seven 

locations near the waste sites. 

In September 1988, NUS submitted an IRP RI Final Work Plan (NUS, 1988). This 

document describes the investigation rationale for the 1988 field work performed by 

NUS. Based on the results of this field work and the addition of a new site (STl 3), an 

addendum to the Work Plan was submitted in June 1989. The addendum provides 
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the rationale for additional investigation activities performed at Sites LF04, LF05, 

WPIO, and O T l l , as well as the investigation performed at STl 3. 

The United States Geological Survey (USGS), Water Resources Division, completed a 

geologic investigation of Sheppard AFB in 1988 (USGS, 1988). Other general 

references have been used during this investigation and are referenced in the RI 

Report, as appropriate. 

1.5 OVERVIEW OF REMEDIAL INVESTIGATION REPORT 

The RI Report is presented in the following format. Section 2.0 provides a historical, 

geological, and hydrogeological background of the Sheppard AFB area. Section 3.0 

includes a list of abbreviations and acronyms used within this document. 

An overview of the various activities involved in the data collection and evaluation is 

provided in Section 4.0. Although the rationale for each phase ofthe investigation is 

presented in the Work Plan, brief summaries of each are provided in this section. 

Field investigation activities are reviewed in Section 4.2. A summary of laboratory 

chemical analyses chosen is included in Section 4.3. Sections 4.4 and 4.5 introduce 

general contaminant fate and transport and risk assessment terms and 

methodologies, respectively. 

Site-by-site RI findings and conclusions are presented in Sections 5.0 through 16.0. 

Each section summarizes the field investigations performed at a particular site, 

stratigraphic information, and distribution of contaminants. The potential public 

health risks of each site are described, as well as recommendations for further action, 

based on risk assessment calculations. 
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2.0 BACKGROUND 

2.1 BASE LOCATION AND FUNCTION 

Sheppard AFB encompasses 5,249 acres of Wichita County, Texas, and is located 

about 4 miles north of the City of Wichita Falls in the north central port ion of the 

state (Figure 2-1). Sheppard Field was activated as a pi lot t raining school in 1941 and 

was subsequently deactivated in 1946. Sheppard AFB was activated at the Sheppard 

Field location in 1948. The base has remained active since that date, having assumed 

numerous training responsibilities f rom other bases. Presently, the major tenant 

organizations at Sheppard include: SOth Flying Training Wing (FTW); Air Force 

Audi t Agency Office; 2054th Communicat ions Squadron; 3314th Management 

Engineering Squadron, Detachments; 24th Weather Squadron, Detachment 12; 

Federal Aviation Administrat ion (FAA) Representative; and Headquarters, Air Force 

Commissary Service. 

2.2 PHYSICAL CHARACTERISTICS OF THE BASE AREA 

2.2.1 Surface Features 

Sheppard AFB is located in an area of gently rol l ing hills separated by large, f lat 

plains typical of the Central Rolling Red Plains. The area lies between the valleys of 

the Red and Wichita Rivers, a l though the base itself is located solely w i th in the 

Wichita River drainage basin. The base is bordered by agricultural lands on the 

north and east, l imited residential and commercial development on the south, and a 

major highway wi th commercial development on the west. Elevations at the base 

range from about 1,075 feet mean sea level (MSL) near the base hospital to about 

970 feet MSL where an unnamed creek leaves the southern por t ion of the base 

(Figure I-l in Appendix I). 

2.2.2 Meteorology 

The Wichi ta Falls area experiences rather variable wea the r character ized by 

moderate winters and hot summers. Vio lent thunderstorms, w i t h occasional 

tornado activity, are common in late spring and early summer. The mean annual 
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precipitation at Sheppard AFB is 27.08 inches (Engineering-Science, 1984), with most 

rainfall occurring between April and October. Snowfall is generally light, averaging 

about 7 inches per year. The mean average daily high temperature ranges from 98°F 

in July to 52°F in January. Winds are pervasive and often strong and gusty. 

2.2.3 Surface-Water Hydrology 

The drainage on Sheppard AFB is controlled by open earthen and concrete-lined 

ditches, as well as underground storm drainage mains. Drainage from areas north of 

Missile Road is generally to the north, east, and southeast, whereas drainage from 

areas south of Missile Road is generally to the south and southeast. Drainage north 

of Missile Road converges with discharge from a wastewater treatment plant owned 

by Wichita Falls and then flows into Bear Creek near the base boundary (Figure 2-1). 

In the northern portion of the base, the most significant drainage features are the 

storm ponding areas located west of Building 2320 and southwest of the Alert 

Apron. Bear Creek flows through the former prior to entering three 72-inch 

diameter underground pipes. Erosion is moderately developed in the area where 

storm drainage is heaviest. Vegetation (grasses and small trees) is abundant in both 

ponding areas. 

A significant drainage feature in the southern portion of the base is the industrial 

waste line located along Avenue J. The industrial waste line is a closed discharge line 

for waste oil and fuel. Storm water, spilled oil, and fuel flows into open drains along 

the flight apron prior to entering the industrial waste line. The line leads to an 

oil/waterseparator and then dischargestoasmall pond at Site WPIO. 

Surface-water drainage leading off-base enters Bear Creek, North Side Canal, or 

Plum Creek. Drainage through the underground pipes or aqueducts in the northern 

portion of the base enters Bear Creek and flows approximately 5 milesto the Wichita 

River. Drainage in the southeastern portion of the base enters a tributary of North 

Side Canal, which is approximately 3 miles southeast of the base. Drainage in the 

southwestern portion of the base, along with discharges from the base wastewater 

treatment plant, flows into an unnamed creek, which ultimately empties into Plum 

Creek approximately 2.5 miles south of the base (Radian Corporation, 1986). 
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2.2.4 Geology 

Sheppard AFB is located upon the eroded bedrock surface of the mid-Permian aged 

Petrolia Formation (Figure 2-2). Earlier studies refer to the bedrock as the Wichita 

Group (Engineering-Science, 1984; Radian Corpora t ion , 1986). However, t he 

stratigraphic nomenclature has since been revised, d ist inguishing the Petrolia 

Formation w i th in the Wichita Group (Barnes, 1987). The Petrolia Formation covers 

much o f W i c h i t a a n d Clay c o u n t i e s in a b r o a d b a n d w h i c h s t r i kes 

northeast-southwest. The ent ire area is characterized by essentially f la t - ly ing 

sedimentary rocks, a l though some minor fo ld ing is reported northeast of Wichita 

Falls. 

The Petrolia Format ion consists pr imar i ly o f muds tone w i t h shale, s i l ts tone, 

sandstone, and lesser amounts of conglomerate and l imestone. The mudstone 

consists of crudely strati f ied, reddish brown silt and clay near the surface, grading to 

mott led brown and grayish-brown shale and siltstone w i th depth. Sandstone is 

common, w i th 10 mappable units (SS-1 through SS-10) distinguishable in the region. 

Sheppard AFB lies w i th in the outcrop area of SS-7. The sandstone consists of brown 

and reddish b rown, f ine-to-medium grained, thick bedded to massive, cross-bedded, 

discontinuous lenses ranging in thickness f rom 3 to 25 feet. The total thickness of 

the Petrolia Formation ranges f rom 360 to 400 feet (Barnes, 1987). 

At Sheppard AFB, the Petrolia is typically reddish-brown mudstone and siltstone that 

is extensively weathered to the depths explored (up to 60 feet) and contains 

significant sandstone beds. The siltstone and mudstone fades are generally massive 

and featureless other than weathering-induced mot t l ing or occasional authigenic 

nodules. 

Varying amounts of sand and sandstone were encountered in more than 75 percent 

of the borings dri l led at Sheppard AFB. The sand and sandstone units were of 

reddish-brown, very l ight-brown, or blue-gray, f ine-grained, moderately sorted, 

subround, thinly bedded, or occasionally cross-bedded, w i th silt or clay matrix and 

occasional glauconite. Sand thicknesses varied wide ly f rom less than 1 f oo t t o 

30 feet. 
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The Petrolia Formation was deposited in a deltaic environment characterized by a 

mosaic of sands, silts, and muds. Siltstone and shale, the most commonly found 

lithologies at Sheppard AFB, apparently were deposited as prodelta silt and mud 

with the fine sand deposited at the delta front. However, the presence of occasional 

plant and vertebrate fossils within the Petrolia indicate the close proximity of 

terrestrial environments. The resulting stratigraphy is a series of discontinuous sand 

bodies within a unit dominated by siltstone and shale. 

2.2.5 Soils 

The soils of Sheppard AFB are typically sandy, silty, and clayey loam. Loam is a soil 

with varying proportions of sand, clay, and organic matter. Asa and Port soils are 

frequently flooded, whereas Oben fine sandy loam soils are susceptible to wind 

erosion. Figure 2-3 is a soils map for Sheppard AFB. The soil symbols shown on the 

map correspond to the soil descriptions and engineering properties as summarized 

in Table 2-1. 

The soil property of concern for assessing the potential for surface water infiltration 

is vertical permeability. The vertical permeability values for soils on the base range 

from less than 4.2x10-5 centimeters per second (cm/sec) to 1.4 x 10-3 cm/sec 

(Richardson, et al., 1977), a fact which indicates that surface water infiltration is 

moderate to slow. The Soil Conservation Service.(SCS) has ranked the basewide soils 

as having limited use for septic tank absorption fields. The SCS limitations are based 

on shallow depth to rock and slow percolation rates (Radian, 1986). 

2.2.6 Hydrogeology 

During the investigation, 22 monitoring wells (MWs) were installed at the base to 

monitor ground-water quality and to characterize ground-water flow. The data 

obtained during the investigation were augmented by information from nine 

monitoring wells installed during a previous investigation (Radian, 1986) and 

off-base wells identified in the Geological Investigation (USGS, 1988). The data were 

used to generate water-table contour maps i l lustrat ing the direct ion of 

ground-water flow in the shallow aquifer in the vicinity of Sheppard AFB. 
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TABLE 2-1 

SOIL DESCRIPTIONS AND ENGINEERING PROPERTIES 
SHEPPARD AIR FORCE BASE 

00 

Unit 
Abbreviat ion 

Aw 

BeB 

BuB 

DeA 

DeB 

DbA 

FrB 

KaB 

KcB 

Unit Description 

Asa and Port soils, frequently 
f looded, silty clay loam 

Bluegrove loam, 1 to 3 percent 
slopes 

Bluegrove - urban land 
complex. 1 to 3 percent slopes 

Deandale silt loam, 0 to 1 
percent slopes 

Deandale silt loam, 1 to 3 
percent slopes 

Deandale silt loam, loamy 
substratum, Oto 1 percent 
slopes 

Frankirk loam, 1 to 3 percent 
slopes 

Kamay silt loam, 1 to 3 percent 
slopes 

Kamay - urban land complex, 0 
to 3 percent slopes 

Depth 
(inches) 

0-18 
18-60 

0-8 
8-34 
34-84 

0-8 
8-34 
34-84 

0-12 
12-90 

, 0-12 
12-90 

0-8 
8-74 

74-88 
88-100 

0-7 
7-55 

0-10 
10-100 

0-10 
10-100 

Permeability 
(centimeters/second) 

4.2x10-4-1.4x10-3 
4.2x10-4-1.4x10-3 

4.2x10-4-1.4x10-3 
1.4x10-4-4.2x10-4 
(2) 

4.2x10-4-1.4x10-3 
1.4x10-4-4.2x10-4 
(2) 

4.2x10-4-1.4x10-3 
<4 .2x 10-4 

4.2x10-4-1.4x10-3 
<4.2x10-4 

4.2x10-4- 1.4x10-3 
< 4 . 2 x l 0 - 5 
4.2 X 10-4-4.2 X 10-4 
4.2x10-4-1.4x10-3 

4.2x10-4-1.4x10-3 
1.4x10-4-4.2x10-4 

4.2 x 10-4-1.4x10-3 
<4.2x10-5 

4.2 x 10-4- 1.4 X 10-3 
<4 .2x 10-5 

Septic Tank Absorption Field Use 
Limitation 

Severed); floods 

Severe; depth to rock; percolation 
slow 

Severe; depth to rock; percolation 
slow 

Severe; percolation slow 

Severe; percolation slow 

Severe; percolation slow 

Severe; percolation slow 

Severe; percolation slow 

Severe; percolation slow 
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TABLE 2-1 

SOIL DESCRIPTIONS AND ENGINEERING PROPERTIES 
SHEPPARD AIR FORCE BASE 
PAGE TWO 

Unit 
Abbreviat ion 

ObC 

Ua 

VcB 

Unit Description 

Oben f ine, sandy loam, 1 to 5 
percent slopes (3) 

Urban land 

Vernon clay loam, 1 to 3 
percent slopes 

Depth 
(inches) 

0-6 
6-17 
17-36 

0-7 
7-34 

34-60 

Permeability 
(centimeters/second) 

4.2x10-4-1.4x10-3 
4.2x10-4-1.4x10-3 
(2) 

Too variable to be 
rated 

4.2 X 10-4-4.2 x 10-4 
<4.2x10-5 
< 4 . 2 x l 0 - 5 

Septic Tank Absorption Field Use 
Limitation 

Severe; depth to rock 

Severe; percolation slow 

(1) Severe means that soils properties are so unfavorable and so difficult to correct or overcome that major soil 
reclamation, special design, or intensive maintenance is required. 

(2) No value; weakly cemented sandstone. , 
(3) Signs of wind erosion are present. 

Source: Richardson, etal., 1977. 



Ground-water resources in the shallow subsurface in the vicinity of Sheppard AFB 

are very limited because of the widespread occurrence of low-permeability materials 

(siltstone and clay) and the discontinuity of the sandstone units. Since ground-water 

resources are limited, they are not commonly used as a water supply for domestic 

use. Table 2-2 summarizes the major aquifers in the vicinity of Sheppard AFB. Most 

of these aquifers are used sparingly because of the highly mineralized water they 

produce. Water quality in the Quaternary alluvium and terrace deposits, however, is 

excellent, and wells completed within that shallow system produce water for public 

and municipal supply. There is no apparent subsurface hydrologic connection 

between the shallow ground water encountered in the residuum and bedrock at 

Sheppard and the alluvium and terrace deposits found nearby. Sheppard AFB 

obtains water from the City of Wichita Falls, which obtains its water supply from 

Lake Kemp and Lake Diversion. 

Ground water was encountered in most drill holes around the base except at WP09 

(drilled by Radian Corporation), FT02, and at a single location in both LF06 (SB-401) 

and LF05 (SB-203). Water was most prevalent in areas containing abundant sand, 

such as FTOI, FT03, and STl3. However, ground water was also present within 

weathered siltstone and clay. Water in these low-permeability materials flows 

through fractures or relict bedding planes in the residual soil, resulting in limited 

quantities. 

Water-level measurements indicate that ground-water at Sheppard generally 

follows surface topography and surface drainage patterns (Figure 1-2, located in 

Appendix I). Ground water in the northern portion of the base flows northeastward 

toward the Bear Creek drainages and away from a topographic high near the base 

hospital. Ground water in the southern portion of the base flows both south and 

east towards the Wichita River. The Geological Investigation (Gl) indicated that the 

local flow in the base vicinity is southerly as well. 

Slug test data indicate that hydraulic conductivity is variable within the Petrolia 

Formation, depending on lithologic fades. Individual hydraulic conductivity values 

range from 1.51 x 10-3 cm/sec in sandstone at MW-801 to 1.12 x 10-5 cm/sec in clay 

and siltstone at MW-403. The average hydraulic conductivity calculated for wells 

completed in sandstone is 7.39x10-4 cm/sec, whereas the average hydraulic 

conductivity in the siltstone and clay fades is 4.13 x 10-5 cm/sec. The sandstone, while 
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TABLE 2-2 

HYDROGEOLOGIC UNITS AND THEIR WATER-BEARING CHARACTERISTICS IN THE VICINITY OF SHEPPARO AIR FORCE BASE 

System 

Quaternary 

Permian 

Pennsylvanian 

Series 

Recent to 
Pleistocene 

Leonard 

Wolfcamp 

Upper 

Group 

Clear Fork Group 
(undivided) 

Wichita Group(s) 
(undivided) 

Cisco Group 
(undivided) 

Hydrogeologic 
Unit 

Alluvium, wind
blown sand, 
and terrace 
deposits 

Seymour 
Formation 

Hydrogeologic 
Classification 

Unconflned aquifers 

Unconflned aquifer 

Unconflned aquifer 

Unconflned and 
^confined aquifers 

Unconflned and 
confined aquifers 

Approximate 
Thickness 

(feet) 

80 

112 

1,350 

670 

1,000 

Dominant Lithology 

Sand.silt, clay, and 
gravel. 

Sand, silt, clay, and 
gravel. 

Dolomite, limestone, 
and shale. 

Shale, sandstone, and 
limestone. 

Shale, sandstone, 
limestone, and 
conglomerate. 

Water-Bearing 
Characteristics 

Moderately transmits water; yields small to 
moderate amounts of water to wells along 
rivers and major tributaries. 

Moderately transmits water; yields small to 
moderate amounts of water to wells in the 
northwest corner of Wichita County. 

Moderately transmits water; yields small to 
moderate amounts of water to wells in 
extreme northwest corner of Wichita 
County. 

Moderately transmits water; yields small 
amounts of water, which is usually too 
highly mineralized for use. 

Moderately transmits water; yields small 
amounts of water, which is usually too 
highly mineralized for use. 

(a) Includes Petrolia Formation. 

Sources: USDA/SCS, 1977; Price, 1979; Baker, et al., 1963. 



much more transmissive than the siltstone/clay fades, is poorly conductive for a 

sandstone unit. This is the result of the fine grain size and silty matrix found in the 

sandstone at Sheppard AFB. 

Ground water occurs in confined and unconflned (water table) conditions. Water 

table conditions are found primarily in areas underlain by sand and sandstone 

extending from the surface (such as FTOI, FT03, and WPIO). Confined and 

semi-confined conditions are rather common across the base. Semi-confined ground 

water is found in areas of clayey silt or weathered shale in which no well-defined 

aquifer unit was identified. True confining conditions were found at MW301, 

MW302, and MW402 where 20-30 feet of clay overlaid a saturated sandstone unit. 

Thestatic water level in the non-water table wells is about 10 feet below the ground 

surface. 

Ground water at Sheppard AFB contains naturally-occurring concentrations of Total 

dissolved solids (TDS) and nitrate which often exceed drinking water standards. TDS 

exceeded 10,000 mg/L at four of six sites tested. Nitrate concentrations were six 

times the drinking water standard in the background wel l , and was found 

sporadically at other sites. Metals, such as arsenic and selenium, were rather 

common across the base and were apparently in part the result of natural 

conditions. Ground water which exceeds 10,000 mg/L TDS or contain natural 

concentrations of contaminants are termed Class III (EPA, 1988) as "Ground water 

not a potential source of drinking water and of limited beneficial use." 

Ground water at Sheppard AFB was not observed to be in hydrologic connection 

with surface water at any site except FTOI, where seeps were reported on the golf 

course (Radian,1986). Elsewhere, ground water is typically encountered below 

surface water sources, except at WPIO where the water levels in monitoring wells 

approximates the elevation of a small creek. 

2.2.7 Ecology 

Within the regional vicinity of Sheppard AFB, five species of animals have been listed 

as endangered by Federal or Texas agencies (Texas Parks and Wildlife Department, 

1983). They are as follows: 

• Black-footed ferret (weasel) 

• Southern bald eagle 
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• Eskimo curlew 

• Whooping crane 

• Peregrine falcon 

None of these species have been sighted in the vicinity of Sheppard AFB according to 

the Texas Parks and Wildlife Department (personal communication). 

The Texas kangaroo rat, also found in the region, is listed as a threatened species by 

the U.S. Fish and Wildlife Service (Mapston, 1983). Kangaroo rats have been spotted 

in the vicinity of the Clara Oil Fields, located approximately 10 miles northwest of 

Sheppard AFB. There are no known endangered or threatened species on 

Sheppard AFB. The only permanent animal inhabitants of the base are various birds 

including quail, mourning doves, and owls, and small mammals such as squirrels and 

rabbits. Selected ponds on base have been stocked with bass, catfish, and sunfish 

(Engineering-Science, 1984), and turtles reside in the ponds as well. 
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3.0 SELECTED ABBREVIATIONS AND ACRONYMS 

AFB 

ARAR 

ATC 

AWQC 

BB 

BCF 

BNA 

C 

CEC 

cm/sec 

CPF 

DD 

DOD 

DWEL 

EM 

EPA 

FAA 

FS 

FTW 

FTOI 

GC 

HA 

HARM 

HAZWRAP 

HI 

HQ 

IRIS 

IRP 

K 

Air Force Base 

Applicable or Relevant and Appropriate Requirement 

AirTraining Command 

Ambient Water Quality Criteria 

Base Background 

Bioconcentration Factors 

Base Neutral/Acid Extractables 

Corehole 

Cation Exchange Capacity 

Centimeters Per Second 

Carcinogenic Potency Factor 

Decision Document 

Department of Defense 

Drinking Water Exposure Level 

Electromagnetic 

Environmental Protection Agency 

Federal Aviation Administration 

Feasibility Study 

Flying Training Wing 

Fire Protection Training Area, with Site Number 

Gas Chromatograph 

Health Advisories 

Hazard Assessment Rating Method 

Hazardous Waste Remedial Action Program 

Hazard Index 

Hazard Quotient 

Integrated Risk Information System 

Installation Restoration Program 

Kilogram 
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LF03 

STl 3 

mg/kg 

MSL 

MW 

NCTSPCS 

NIPDWR 

ND . 

OEHL 

0T11 

PAH 

PCBs 

RI 

RW07 

SB 

SCS 

SDWA 

SOV 

TCL 

TDS 

TOC 

TPH 

pg/kg 

USGS 

UST 

VOA 

VOC 

WP 

WPIO 

Landfil l, w i th Site Number 

Former Underground Storage Tank Site 

Mill igrams per Kilogram 

Mean Sea Level 

Moni tor ing Well 

North-Central Texas State Plane Coordinate System 

National Interim Primary Drinking Water Regulation 

Not Detected 

Occupational and Environmental Health Laboratory 

Pesticide Spray Area, w i th Site Number 

Polynuclear Aromatic Hydrocarbons 

Polychlorinated Biphenyls 

Remedial Investigation 

Low-Level Radioactive Waste Disposal Area, w i th Site 
Number 

Soil Boring 

Soil Conservation Service 

Safe Drinking Water Act 

Soil Organic Vapor 

Target Compound List 

Total Dissolved Solids 

Total Organic Carbon 

Total Petroleum Hydrocarbons 

Micrograms per Kilogram 

United States Geological Survey 

Underground Storage Tank 

Volatile Organic Aromatics 

Volatile Organic Compound 

Work Plan 

Waste Pit, w i th Site Number 
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4.0 REMEDIAL INVESTIGATION ACTIVITIES 

4.1 GENERAL 

This section summarizes the major RI activities at Sheppard AFB (Figure 4-1), which 

can be divided into three categories: 

• Field investigation 

• Laboratory analyses 

• Risk assessment 

The field investigation activities are discussed in Section 4.2. Laboratory analyses 

and rationale are discussed in Section 4.3. Risk assessment sections introducing 

terms and methodologies for determination of contaminant fate and transport 

(Section 4.4) and risk assessment (Section 4.5) are also presented. 

More detailed rationale and scope of the RI activities performed for this project are 

detailed in the IRP Phase II - Confirmation/Quantification Stage 1 Report (Radian, 

1986), the Final Work Plan (NUS, 1988) and a subsequent work plan addendum. 

4.2 FIELD INVESTIGATION ACTIVITIES 

Field investigation activities performed as part of the RI included geophysical 

investigations, soil gas surveys, soil borings, monitoring well installations, water-

level measurements, aquifer testing, and soil and ground-water sampling. All field 

activities were conducted in accordance with the approved WP (NUS 1988, 1989) 

with regards to sampling protocols, documentation procedures, QA/QC, sample 

custody, etc. These activities are discussed in the following subsections. 

4.2.1 Subsurface Investiqation 

A subsurface investigation was conducted at each site. A typical subsurface 

investigation consisted of soil borings, monitoring well installations, and soil and 

ground-water sampling. A test pit was hand excavated at Site RW07 to obtain 

subsurface information. 
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The borings drilled by the Radian Corporation in 1984-1985 were advanced using 

hollow-stem augers. Samples were obtained by driving split-spoon samplers or 

pushing Shelby tubes. This method proved marginally successful because of auger 

and sample refusal on shallow bedrock and difficulty penetrating weathered shale. 

Therefore, air rotary and coring techniques were used in the second phase of 

fieldwork conducted by NUS in 1988-1989. This method provided samples for 

accurate geologic interpretation of the subsurface material. In some instances, 

however, unconsolidated sands could not be cored successfully because either the 

material would be "washed out" by the compressed air or the core would not be 

retained in the core barrel upon extraction. Such caving formations were drilled 

using a tri-cone bit and sampled using a Shelby tube. 

A total of 15 soil borings were drilled or hand excavated at the eleven sites during 

fieldwork by NUS and Radian Corporation. Upon completion of dri l l ing, the 

boreholes were backfilled with grout and abandoned. Many borings were dry upon 

completion and were allowed to stand open for several days to several months prior 

to abandonment to determine whether water would accumulate in the open 

boreholes. Geologic logs for all borings are included in Appendix A. 

A total of 31 monitoring wells were installed at Sheppard AFB during for the RI. 

Radian Corporation installed nine wells at three sites in 1985 and 1986. In 1988-

1989, NUS installed 22 wells at nine sites. Table 4-1 summarizes the distribution of 

the 31 monitoring wells. One well was a temporary monitoring well, which was 

mstalled to obtain background levels of soil and ground-water chemistry. The 

temporary monitoring well (BB-01) was removed and abandoned after obtaining 

the necessary samples. Well construction details for all monitoring wells are given in 

Appendix B. 

Generally, the depths of the borings and wells were established based on field 

observations and site-specific data requirements. Boring depths ranged from 25 feet 

at MW-803, where ground water was perched in a shallow sand, to 60 feet at 

MW-403 and MW-11, where no definite saturated zone was encountered. 

Monitoring wells were installed with the screened interval designed to intersect the 

topof the saturated zone, whenever possible. However, ground water in most of the 
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' TABLE 4-1 

SUMMARY OF REMEDIAL INVESTIGATION ACTIVITIES 
SHEPPARD AIR FORCE BASE 

4^ 
I 

Site 
Number 

01 
02 
03 
04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

Site Description 

Waste Pits (W09)(a) 
Landfill 2 (LF05) 
Landfill 1 (LF04) 
Landfill 3 (LF06)(a) 
Fire Protection Training 
Area 1 (FT01)(a) 
Fire Protection Training 
Area 2 (FT02) 
Fire Protection Training 
Area 3 (FT03)(a) 
Industrial Waste Pit 
(WPIO) 
Pesticide Spray Area 
(OT11) 
Low-Level Radioactive 
Waste Disposal Site 1 
(RW07) 

Low-Level Radioactive 
Waste Disposal Site 2 
(RWOS) 
Base Background 
(BB-01) 
Former Underground 
Tank Site (STl 3) 
TOTAL 

Geophysics 

Magnetometry 

No 
No 
No 
Yes 

No 

No 

No 

No 

No 

No 

Yes 

No 

Yes 

3 

EMI 

Yes 
No 
No 
Yes 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

No 

4 

Resistivity 

Yes 
No 
No 
Yes 

Yes 

No 

No 

No 

No 

< No 

No 

No 

No 

3 

Drilling 

Monitoring 
Wells 

0 
3 
3 
4 

7 

0 

5 

3 

0 

0 

1 

1 

4 

31 

Borings 

5 
1 
0 
3 

4(b) 

5(b) 

0 

0 

2(b) 

0 

0 

0 

0 

20 

Soil 
Gas 

Survey 

No 
No 
Yes 
No 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

No 

3 

Test 
Pits 

0 
0 
0 
0 

2 

0 

0 

0 

0 

1 

0 

0 

0 

3 

Chemical Analytical Samples 

Surface 
Soil 

(0-2 feet) 

0 
15 
7 
2 

0 

4 

0 

3 

2 

0 

0 

0 

0 

33 

Subsurface 
Soil 

(>2feet) 

18 
5 
3 
9 

13 

5 

6 

8 

2 

0 

1 

2 

4 

76 

Sediment 

0 
0 
1 
2 

0 

0 

0 

1 

0 

0 

0 

0 

0 

4 

Surface 
Water 

1 
0 
1 
8 

4 

0 

1 

0 

0 

0 

0 

0 

0 

15 

Ground 
Water 

0 
5 
5 
7 

10 

0 

10 

4 

0 

0 

2 

1 

4 

48 

(a) Sites which include data from Radian (1986) report. 
(b) Includes shallow borings < 5 feet in depth. 



clayey lithologies flows through small seeps and fractures and, therefore, no true 

saturated zone exists. In these instances, screens were set to cross at any noticeable 

moist zone or fracture, and 15-foot screen lengths were often used to maximize the 

flow of water into the well. Depths to the top of the well screen varied from 4.5 feet 

at MW-501 to 42 feet at MW-303. The length and placement of the monitored 

(screened) interval at each well was determined in the field, based primarily on the 

following: 

• The observed saturated thickness, depth, uniformity, and inferred 

ground-water yield of the water-bearing zone(s). 

• The assumed vertical location of the contaminant source and its relation to 

the water-bearing horizon. 

• The occurrence of an obvious water-bearing zone wi th in otherwise 

impermeable material. Monitored intervals were generally made 

consistent, whenever possible, for wells installed within the same water

bearing zone at a given site. 

4.2.2 Geophysical Investiqations 

Geophysical investigations were conducted at Sites FTOI, FT03, LF06, RWOS, and 

STl3. The Radian Corporation conducted geophysical investigations that utilized 

electromagnetics, resistivity, and magnetometry surveys at Sites FTOI, FT03, and 

LF06. Details of Radian's geophysical e f fo r ts are presented in the 

Confirmation/Quantification Stage I Report (Radian, 1986). 

NUS conducted a magnetometer survey at Site STl 3 to determine the location of the 

underground storage tanks and a magnetometer survey at RWOS to help locate a 

possible disposal well. NUS personnel used a simultaneous-recording proton 

precession magnetometer/gradiometer, which provides data on both total magnetic 

field intensity and vertical magnetic gradient. Unfortunately, the presence of 

electrical and underground utilities at SiteST13 and scrap iron at RWOS caused 

significant interference and resulted in inconclusive data. 
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4.2.3 Soil Gas Surveys 

Soil gas surveys were conducted at three sites at Sheppard AFB by an independent 

subcontractor (Target Environmental Services, Inc., Columbia, Maryland) to assist in 

delineation of the presence and extent of subsurface hydrocarbon contamination. 

The three sites surveyed included FTOI, FT03, and LF04. 

The presence of detectable levels of target analytes in the vadose zone is dependent 

on several factors, including the presence of vapor-phase hydrocarbons or dissolved 

or liquid concentrations adequate to facilitate volatilization into the saturated zone. 

The soil gas samples were collected from a 3- to 4-foot depth using a sampling probe 

inserted into a one-half inch hole produced using a slide hammer. Gas samples were 

analyzed for the presence of eight chlorinated hydrocarbons, benzene, toluene, 

ethylbenzene, xylenes, and methyl tert-butyl ether (MTBE). 

The results of the surveys are summarized in the sections for Sites FTOI, FT03, and 

LF04. The Target report is included in Appendix D. 

4.2.4 Water-Level Measurements 

Water levels were measured in all monitoring wells at the end of each field exercise. 

Water levels in the wells were obtained using either an electrical water-level 

indicator or "popper" attached to a 100-foot steel tape. The well tops were 

iurveyed by licensed professional surveyors in order to obtain accurate horizontal 

coordinates and elevations above mean sea level. Horizontal coordinates were 

referenced to the Sheppard AFB Coordinate System and tied to the North-Central 

Texas State Plane Coordinate System, as described in Appendix C of the Work Plan 

(NUS, 1988). The water-level data were used to construct potentiometric surface 

maps for each site in addition to a basewide potentiometric map. Water levels were 

measured in all the existing monitoring wells (including the Radian wells) on January 

17, 1989, then again on July 19-20, 1989. Water-level data are included in 

Appendix C of this document. 

4.2.5 Aquifer Testing 

All monitoring wells installed during the 1988 field effort were subject to slug tests 

to determine aquifer characteristics. Rising-head slug tests were performed using an 
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automated pressure transducer and data logging system. Hydraulic conductivity 

values were calculated from the resulting data using the Bouwer and Rice (1976) 

methodology. The aquifer test results and calculations are included in Appendix C. 

4.2.6 Ground-Water Sampling 

Upon installation, each monitoring well was developed, purged, and subsequently 

sampled. Well development and purging was performed using a decontaminated 

stainless-steel bailer. Purging involved either the removal of three well-volumes of 

water or bailing to dryness and allowing the well to recharge for 24 hours before 

sampling. Monitor ing wells were sampled using dedicated, stainless-steel, 

bottom-loading bailers within 24 hours of purging. The samples were properly 

labeled, packaged, and shipped for laboratory analyses in accordance wi th 

procedures specified in the September 1988 Work Plan. 

4.2.7 Surface-Soil Sampling 

Surface-soil samples were collected at Sites LF04, LF05, LF06, FT02, WPIO, and OTI 1 

to determine whether surface-soil contamination was present. The sampling 

locations are discussed in Sections6.0 through 16.0. Sites LF04, LF05, and WPIO 

required additional sampling in response to suspected contamination discovered in 

the 1988 phase of the field investigation. Surface-soil samples were collected in 

accordance with procedures outlined in the September 1988 Work Plan. 

4.2.8 Surface-Water/Sediment Sampling 

Surface-water and sediment samples were collected at Sites LF04 and LF06. These 

samples were to determine if contamination leaching or eroded from the landfills 

had entered the surface water bodies which are present within those sites. The 

specific sampling locations are discussed in Sections 9.0 and 11.0. The sampling was 

conducted in accordance with procedures outlined in the September 1988 Work 

Plan. 

4.2.9 Subsurface-Soil Sampling 

Subsurface-soil samples were collected during the installation of all soil borings and 

monitoring wells to determine subsurface stratigraphy and the presence of 
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subsurface soil contamination. Samples were collected at 5-foot intervals using a 

split-spoon sampler. Each sample was visually classified and field-screened with a 

photoionization detector to monitor for the presence of volat i le organic 

compounds. The site geologist determined which samples were sent to the 

laboratory for chemical analysis based on site observations or the field screening 

results. More detailed sampling methodology is outlined in the Work Plan (NUS, 

1988). 

4.3 LABORATORY ANALYSES 

The field investigation included collection of surface soil, subsurface soil, sediment, 

surface water, and ground-water samples. The samples were analyzed for a variety 

of chemical parameters, based on the anticipated range of wastes that may have 

been disposed, spilled, or burned at Sheppard AFB. The fol lowing groups of 

analytical parameters were used to assess the presence of contamination in soils, 

ground water, surface water, and sediments at Sheppard AFB: 

Analytical Category 

Volatile Organics, TCL 

Priority Pollutant Metals 
and Cyanide 

Base Neutral/Acid Extractables 

PCBs and Pesticides 

Common Anions, 
Total Dissolved Solids 

Cation Exchange Capacity 

Radiological Parameters 

Basis for Selection 

Widespread use of organic solvents in equipment maintenance. 
Aromatic volatiles are present in fuels. 

Possible disposal of metal and cyanide-bearing wastes and 
sludges. Heavy metals_are found in many paints. Records search 
revealed silver, cadmium, chromium, mercury, copper, and other 
metal wastes are generated on site. 

Possible disposal and burning of high-molecular-weight organic 
wastes containing polycyclic aromatic hydrocarbons, phthaiate 
esters, and phenolics. 

PCBs are often found in waste oils, which may have been 
disposed or burned at the site. A pesticide rinsate disposal area 
exists on site. Additional pesticide analyses were performed after 
chromatograms indicative of pesticides were encountered during 
validation of laboratory reported PCB data from a few sites other 
than the pesticide spray area. 

Typical constituents of landfi l l leachates, which serve as 
indicators of leachate migration. 

Used to determine capability of soils to attenuate contamination 
(i.e., heavy metals). 

Two radiological disposal sites exist at Sheppard AFB. 
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Many of these groups contain chemicals that are mobile in ground water 

(e.g., volatiles and phenolics). Other groups, such as the base neutral/acid 

extractables (BNAs) and polychlorinated biphenyls (PCBs), are less mobile; however, 

most are essentially persistent in the environment. Therefore, if chemicals 

belonging to these groups were disposed of at these sites, there should be sufficient 

residual contamination in soils and ground water to allow detection with the 

analytical methods used. 

Round 1 environmental samples were analyzed by metaTRACE Inc. (metaTRACE) of 

Earth City, Missouri. Data validation was conducted by NUS chemists located in 

Pittsburgh, Pennsylvania. Concerns over metaTRACE's responsiveness, and 

inconsistencies in the data packages, resulted in their removal as an IRP approved 

laboratory by HAZWRAP. Therefore, the Round II samples were analyzed by NUS 

Laboratory Services Group, also located in Pittsburgh. 

Details of laboratory QA/QC is given in Appendix F. The validated analytical data 

base is presented in Appendix G. 

4.4 CONTAMINANT FATE AND TRANSPORT 

Assessing the public heath and environmental risks requires considering 

contaminant fate and transport in soils and ground waters. Release of contaminants 

with toxic characteristics by either natural processes or human action, contaminant 

migration, and the persistence of contaminants are all important aspects of 

contaminant fate and transport, which must be considered in a risk assessment. 

Properties such as contaminant solubi l i ty and vapor pressure indicate a 

contaminant's ability to volatilize, whereas specific gravity and soil/sediment 

adsorption coefficients indicate the tendency of a contaminant to sink or float in 

water and/or to bind to soil particles containing organic carbon, respectively. The 

octanol/water portion coefficient is used to estimate a contaminant's tendency to 

bioconcentrate in fatty tissues of animals and humans. 

Human activities (e.g., the disturbance of soils during construction) as well as natural 

processes (e.g., erosion) contribute to contaminant migration. Additionally, a 

contaminant's physical/chemical properties and the natural environment determine 

blodegradation rates. 
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All of these properties and processes effect the fate and transport of contaminants 

in soils and ground water, as discussed in detail in the following sections. 

Properties that effect contaminant migration are presented in Section 4.4.1. 

Section 4.4.2 identifies potential contaminant migration routes, and contaminant 

persistence is discussed in Section 4.4.3. 

4.4.1 Chemical and Physical Properties of Site Contaminants 

Various chemical and physical properties of the contaminants detected at Sheppard 

AFB are presented and discussed in this section. These properties are used to 

estimate the environmental behavior of the chemical contaminants. 

Physical and chemical properties of the organic contaminants found at the Base are 

presented in Table 4-2. Empirically determined, published values of specific gravity, 

vapor pressure, water solubility, the Henry's Law constant, octanol/water partition 

coefficient, the soil/sediment adsorption coefficient, and bioconcentration factors 

for the majority of organic contaminants detected are presented, when available. A 

discussion of the environmental significance of each of these parameters follows: 

• Specific gravity is the ratio of the vveight of a given volume of pure 

chemical, at a specified temperature, to the weight of the same volume of 

water at a given temperature. Its primary use is to determine whether a 

contaminant will have a tendency to float or sink in water if it is present as a 

pure compound or at very high concentrations. Contaminants with a 

specific gravity less than 1 will tend to float. 

• Vapor pressure provides an indication of the rate at which a chemical 

volatilizes from both soil and water. It is of primary significance at 

environmental interfaces such as between surface soil and air or between 

surface water and air and is not as signif icant when evaluat ing 

contaminated ground water and subsurface soils. Chemicals with higher 

vapor pressures (monocyclic aromatics and halogenated aliphatics) are 

expected to enter the atmosphere much more readily than chemicals with 

lower vapor pressures (phthaiate esters, polynuclear aromatic hydrocarbons 
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TABLE 4-2 
MOBILITY PARAMETERS FOR ORGANIC CHEMICALS 
SHEPPARD AIR FORCE BASE 
WITCHITA FALLS, TEXAS 
PAGE TWO 

CAS Number Chemical 
Molecular 
Weight! ' ) 

Specific 
Gravityli) 
(20/4'C)<3) 

Vapor Pressure 
@20''Cli) 
(mm Hg) 

Water Solubility 
(§20''C(') 

(mg/1) 

Octanol/Waier 
Partition 

CoefficientC) 

Soil/Sediment 
Adsorption!') 

Coeificient 

Henry's Law 
Constant! 1) 

(atm-m3/mole) 

Bioconcentration 
Factor!') 

(Mg/kg)(ng/ l) i ! l ) 

PESTICIOES/PCBs 

319-85-7 

58-89-9 

57-74-9 

60-57-1 

1024-57-3 

72-55-9 

74-54-8 

50-29-3 

319-86-8 

76-44-8 

Beta-BHC 

Gamma-BHC 

Chlordane 

Dieldrin 

Heptachlor epoxide 

DDE 

ODD 

DDT 

D-BHC 

Heptachlor 

291 

291 

409.8 

381 

389.2 

318 

320 

354.5 

291 

373.5 

NA 

1.87 

NA 

NA 

NA 

NA 

NA 

NA 

1.87 

1.57 

2.8 X 10-7 

1.6 X I O " 

1 X 10-5 
(25"C) 

1.78x 10 7 

3.0 X 10'" 
(25-'C) 

6.5 X 10-6 

10.2 X 1 0 ' 

1.9x 107 

' 1.7x105 

3x10-> 

0.24(25''C) 

7.8(25"C) 

0.056 (25°C) 

0.195 (25'C) 

0.350 (25-C) 

0.040 

0.09 
(25°C) 

5.5x10-3 
(25"C) 

31.4 
(24^C) 

0.18 
(25-C) 

7,800 

7,800 

300,000 

3,500 

450 

9.1 X 10-6 

1.6x10-6 

8.1 xlO-6 

1.4 X 10-1 

2.6 X 10" 

3,800 

3,800 

140,000 

1,700 

220 

4.4 X 10 6 

7.7 X 10-5 

3.9x10 6 

6.6 X 10 3 

1.2 x lO-" 

4.5 X 10-7 

7.8x10-6 

9.4 X 10-5 

4 .57x10 '0 

3.9 X 10-« 

6.8 X 10-5 

2.2x10-8 

1.58x10-5 

2.07 X 10 7 

4.0 X 10-3 

1,500 

1,500 

40,000 

710 

110 

8.9x105 

1.8x105 

8.0 X 106 

3.5X 103 

4.4x103 

NA Not Available 
I') USEPA. December 1982. 
12) Verschueren, K., 1983. 
13) Refers t o 2 0 ^ fo r t h e c o m p o u n d a n d 4°C for wa te r . 
!") Uni ts are (pg/kg) / ( i ig / l ) as BCF is t he ra t i o o f aquat ic -an imal - t issue concen t ra t i on to w a t e r concen t ra t i on . 



TABLE 4-2 

IO 
MOBILITY PARAMETERS FOR ORGANIC CHEMICALS 

SHEPPARD AIR FORCE BASE 
WITCHITA FALLS, TEXAS 

CAS Number Chemical 
Molecular 
Weight! ' ) 

Specific 
Gravityl2) 
(20/4''C)!3) 

Vapor Pressure 
@20"'C!i) 
(mm Hg) 

Water Solubility 
@ 20-01) 

(mg/1) 

Octanol/Water 
Partition 

Coefficient!') 

Soil/Sediment 
Adsorption!') 

Coefficient 

Henry's Law 
Constant!') 

(atm-m3/mole) 

Bioconcentration 
Factor!') 

(Mg/kg)(Mg/l)-'!"l 

MONOCYCLIC AROMATICS 

71-43-2 

108-88-3 

Benzene 

Toluene 

78.1112) 

92.1!2) 

0.879 

0.867 

76!2) 

22!-') 

1,780!2) 

515!2) 

135 

620 

65 

300 

5.55 X 10-3 

6.66x10 3 

37 

148 

HALOGENATED ALIPHATICS 

79-34-5 

79-01-6 

67-66-3 

1,1,2,2-Tetrachloroethane 

Trichloroethene 

Chloroform 

167.86!2) 

131.5!2) 

119.38!2) 

1.60 

1.46 

1.489 

51-') 

60!2> 

150.5 

2,90012) 

1,100(25-0 

8,200 

245 

263 

91 

118 

126 

44 

3.81 X 10 " 

9.1 X 10-3 

2.88 X 10 3 

91 

97 

26 

PHTHALATE ESTERS 

117-81-7 

117-84-0 

Bis(2-ethylhexyl)phthalate 

Di-n-octyl phthaiate 

391 

391 

0.99 (20/20-C) 

0.99 (20/20''C) 

2x 10-7 

1.4 X 10" 
(25''C) 

0.285 (24''C)I2) 

3.0 (25'C) 

4.1 X 109 

7.4 X 109 

2.0x109 

3.6 X 109 

3x 10-7 

1.7 X 10-5 

2.3 X 108 

3.9 X 108 

POLYNUCLEAR AROMATIC HYDROCARBONS 

205-99-2 

50-32-8 

206-44-0 

85-01-6 

129-00-0 

8enzo(b)fluoranthrene 

Benzo(a)pyrene 

Fluoranthene 

Phenanthrene 

Pyrene 

2523 

252 

202.3 

178.212) 

202.3 

NA 

NA 

NA 

1.025 

NA 

' 5x10-7 

5.6 X 10 9 
(25°C) 

5.0 X 10-6 
(25-C) 

9 . 6 x 1 0 " 
(25X) 

2.5x10-6 
(25'C) 

0.014 (25°C) 

3.8 X 10-3 
(25-C) 

0.26 (25-C) 

1.0 (25-C) 

0.13(25-0 

I . ISx 106 

1.15X 106 

79,000 

28,000 

80,000 

550,000 

5.5x106 

38,000 

14,000 

38,000 

1.22x10-5 

4.9 X 10-7 

6.5 X 10-6 

2.26 X 10" 

5.1 xlO-6 

140,000 

140,000 

12,000 

4,700 

12,000 



[PAHs], and pesticide/PCBs). Highly volatile compounds readily migrate 

f rom water and surface soils, potential ly resulting in airborne contaminant 

levels that are a public health concern. 

• Water solubility is directly proport ional to the rate at which a chemical is 

leached from a waste deposit by inf i l t rat ing precipitat ion. More soluble 

chemicals are more readily leached than less soluble chemicals. The water 

solubil i t ies presented in Table 4-2 indicate t ha t the vo la t i le organic 

chemicals (monocyclic aromatics and halogenated aliphatics) are usually 

several orders of magnitude more water soluble than the base/neutral 

compounds (phthaiate esters and PAHs) and pesticide/PCBs. 

• Both the vapor pressure and the water solubility are used in determining 

volati l ization rates in surface waters and ground waters. The ratio of these 

two parameters is the compound's Henry's Law constant, which is used to 

calculate the equi l ibr ium contaminant concentrations in the vapor (air) 

versus the l iqu id (water ) phases fo r the d i l u te so lu t ions commonly 

encountered in environmental sampling. In general, compounds having a 

Henry's Law constant less than 5 x 10-6 atm-m3/mole should volatil ize very 

slowly and compounds having a Henry's Law constant greater than 5 x 10-3 

atm-m3/rnole wi l l volati l ize rapidly (Dragun, 1988). 

• The oc tano l /wa te r pa r t i t i on coef f ic ient (KQW) is a measure of t he 

equil ibr ium part i t ioning of chemicals between octanol and water. A linear 

relat ionship between the octanol /water par t i t ion coef f ic ient and the 

uptake of chemicals by fatty tissues of animal and human receptors (the 

bioconcentration factor) has been determined (Lyman, et al., 1982). The 

KQW is also useful in characterizing the sorption of compounds by organic 

soils where experimental values are not available. PAHs, phthaiate esters, 

and pesticides/PCBs are several orders of magnitude more likely to part i t ion 

to fatty tissues than the more soluble volatile organics. The octanol/water 

part i t ion coefficient is also used to estimate bioconcentrat ion factors in 

aquatic organisms. 

• The soil/sediment adsorpt ion coeff ic ient indicates t h e tendency of a 

chemical to bind to soil particles containing organic carbon. Chemicals w i th 

high soil/sediment adsorpt ion coeff ic ients genera l ly have low wa te r 
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solubilities and vice versa. This parameter may be used to infer the relative 

rates at which the more mobile chemicals (monocyclic aromatics and 

halogenated aliphatics) are transported in the ground water. Chemicals 

such as phthaiate esters and PAHs are relatively immobi le in the 

environment and are preferentially bound to the soil phase. These 

compounds are not subject to ground-water transport to the extent that 

compounds with higher water solubilities are. However, these immobile 

chemicals are easily transported by erosional processes if they are present in 

surface soils. 

• Bioconcentration is defined as the uptake of chemicals by animal, human, 

and aquatic organisms. Bioconcentration factors (BCF) represent the ratio 

of aquatic-animal-tissue concentration to water concentration. The ratio is 

both contaminant- and species-specific. Many of the phthaiate esters, 

PAHs, and pesticides will bioconcentrate at levels 3 to 6 orders of magnitude 

greater than those concentrations found in the water, whereas volatile 

organics are not as readily bioconcentrated. 

The distribution of organic chemicals in the environmental media sampled during 

the field investigation is governed primarily by source loading and by the physical 

and chemical properties listed above. However, human intervention also plays a role 

in contaminant migration, as discussed in the foljowing section. 

4.4.2 Contaminant Miqration Pathways 

The fol lowing contaminant release mechanisms and migration pathways are 

potentially in operation at Sheppard AFB. 

• Contaminant desorption from soils and the subsequent transport via the 

ground water. Given the infrequent subsurface soil and sporadic 

ground-water contamination detected at Sheppard AFB, this is not a 

significant migration pathway, even at sites demonstrating elevated 

organic/inorganic soil contamination. 

• Erosion of contaminants in surface soils via rain water run-off and 

subsequent transport via surface water. Given the infrequent surface soil 

and surface water contamination detected at Sheppard AFB, this is not a 
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significant contaminant migration pathway. Additionally, exposures to 

contaminants in the surface waters o f the drainage system and creek are of 

little concern due to the nature, use, and location of these surface water 

bodies. 

• Transport of surface soil contaminants via wind erosion. Given the 

infrequent surface soil contamination detected at Sheppard AFB, this is not 

predicted to be a significant migration pathway. 

These mechanisms were identified through an evaluation of the site data base and 

known site characteristics. The transfer of pesticide contaminants from surface soils 

to the subsurface during drilling operations is also a potential release or distribution 

mechanism. Such a mechanism may explain the occurrence of pesticides, which 

exhibit low solubilities, in several of the ground-water samples collected from Site 

WPIO. 

4.4.3 Contaminant Persistence 

Contaminant persistence is a term used to describe the "staying power" of a 

contaminant. Persistent contaminants are those that are not readily transformed in 

the environment. Transformation mechanisms include hydrolysis, blodegradation, 

photolysis, and oxidation/reduction reactions. 

the persistence of various classes of site contaminants is discussed in this section. 

The following general classes of compounds are discussed: 

• Monocyclic aromatic compounds 

• Phthaiate esters 

• Polynuclear aromatic hydrocarbons (PAHs) 

• Pestiddes/Polychlorinated biphenyls (PCBs) 

Monocyclic aromatic compounds such as benzene and toluene aje not considered to 

be_^grsi5teiiLfiiTvironmental contaminants in comparison to PCBs and PAHs.̂  Such 

compounds are subject to degradation via the action of both""soH and aquatic 

microorganisms. The biodegradation of these compounds in the soil matrix is 

dependent on the abundance of microflora, macronutrient availability, soil reaction 

(pH), temperature, water, and oxygen. 
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Although monocyclic aromatic compounds are amenable to microbial degradation, 

degradation will occur at an appreciable rate only when macronutrient (e.g., nitrate) 

levels are not a limiting factor. If these contaminants discharge to a surface-water 

body, biodegradation may occur relatively rapidly. For example, a reported first-

order biodegradation rate constant for benzene is 0.11 day-Ua) jn aquatic systems 

(Lyman, et al., 1982). This corresponds to an aquatic half-life of approximately 

6 days. Other monocyclic aromatics are subject to similar degradation processes in 

aquatic environments. (EPA, December 1982). Addi t iona l environmental 

degradation processes, such as hydrolysis and photolysis, are considered to be 

insignificant fate mechanisms for monocyclic aromatics (EPA, December 1982). 

Phthaiate esters are considered to be relatively persistent environmental 

contaminants. Although numerous studies have demonstrated that phthaiate esters 

undergo biodegradation, it appears that this is a very slow process in both soils and 

surface waters. Consequently, biodegradation of phthaiate esters is an important 

fate mechanism over the long-term. Bis(2-ethylhexyl)phthalate is considered to be 

the least degradable phthaiate ester (EPA, December 1979). Hydrolysis is not 

expected to be a significant degradation mechanism for phthaiate esters. For 

example, a reported alkaline hydrolysis half-life for bis(2-ethylhexyl)phthalate in 

aquatic systems is 2,000 years (EPA, December 1979). Similarly, photolysis is 

considered to be an insignificant degradation mechanism (EPA, December 1982). 

PAHs are common constituents of oil and grease. Landfarmlng applications have 

indicated that PAHs are amenable to microbial degradation. Studies have 

demonstrated that PAHs are much more amenable to degradation in soil matrices 

than in aquatic environments (EPA, December 1979). Microbial degradation is 

expected to be insignificant when nutrient availability and microbial populations are 

quite low. PAHs do not contain functional groups susceptible to hydrolytic actions. 

Therefore, hydrolysis is considered an insignificant degradation mechanism. 

Photolysis can be a major degradation factor in aquatic environments but, due to 

the nature of the process, is generally insignificant in surface soils. 

(a) A first-order reaction is a process in which the rate of a reaction is proportional 
to the amount of the chemical present. 
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When pesticides and herbicides are used, significant levels may reach soils or 

sediments where they are strongly adsorbed. Bioconcentration of pesticides in the 

food chain is an important fate mechanism. Hydrolysis, oxidation, and photolysis are 

not generally important fate mechanisms for pesticides in soil or water. A hydrolysis 

half-life of 4years was reported for chlordane in water (EPA, December 1979). 

Volatilization may be an additional loss process for chlordane, dieldrin, and other 

pesticides. 

4.5 RISK ASSESSMENT 

This section presents the public health and environmental risk assessment for 

Sheppard AFB based on the results of the site investigations conducted to date. The 

objective of this assessment is to define the actual or potential risks to human health 

and the environment from the presence of hazardous materials on and around each 

site. 

Three major aspects of chemical contamination and environmental fate and 

transport must be considered to assess public health and environmental risks,: 

(1) contaminants with toxic characteristics must be found in environmental media 

and be released by either natural processes or human action; (2) pathways by which 

actual or potent ia l exposures occur must be present; and (3) human or 

environmental receptors must be present to complete the exposure route. Risk is a 

function of both toxicity and exposure; without all of the factors listed above, there 

is no risk. 

This risk assessment estimates the potential for human health and environmental 

risks at the sites by combining information on the toxicity of the compounds 

detected in the environmental media with a site-specific estimate of exposure 

probability. According to current EPA Guidance (April 1988), the risk assessment is 

presented in four sections: 

• Hazard Assessment 

• Dose-Response Evaluation 

• Exposure Assessment 

• Risk Characterization, according to current EPA guidance (April 1988). 

R34892 4-17 



4.5.1 Hazard Assessment 

The Hazard Assessment is made up of two parts: 

• Hazard identification 

• Toxicological evaluation 

The hazard identification (Section 4.5.1.1) is primarily concerned with the selection 

of chemical contaminants (indicator chemicals) that are representative of the type 

and magnitude of potential human health and/or environmental effects. 

Contaminant concentrations, contaminant release and environmental transport 

mechanisms, exposure routes, and toxicity are considered to develop a list of 

contaminants that adequately defines the site-associated risks. 

4.5.1.1 Hazard Identification 

This section is concerned with the selection of a list of chemicals (indicator 

chemicals) that will adequately characterize the carcinogenic and noncarcinogenic 

risks to potential receptors as a result of exposure to contaminant levels in the 

environmental media at Sheppard AFB. Indicator chemicals selected for the RI are 

presented in Table 4-3. The rationale for inclusion or deletion of specific site 

contaminants is presented in the following paragraphs. The nature and extent of 

contamination at Sheppard AFB is presented on a site-by-site basis in Sections 5.0 

through 16.0 of this document. These sections and Appendix G (Analytical Data 

Base) should be reviewed as necessary. A number of Target Compound List (TCL) 

organic and Priority Pollutant List inorganic chemicals were detected during the 

investigations. 

several pesticides, listed on Table 4-3, were frequently detected at the study sites.A 

Because a majority ofthe pesticides are suspected human carcinogens and are often \ 

persistent in the environment, they were selected as indicator chemicals even y 

lough past pesticide application practices may be responsible for much of the 

pesticide contamination detected. The pesticides appear to have been used 

throughout the base for insect control. 

Volatile organic compounds (VOCs) and base neutral/acid extractables (BNAs) were 

infrequently detected and/or detected at low concentrations, only, in the 

environmental media sampled at Sheppard AFB. Consequently, these compounds 
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TABLE 4-3 

INDICATOR CHEMICALS 
SHEPPARD AIR FORCE BASE 

WITCHITA FALLS, TEXAS 

Known or Probable Carcinogens 

alpha-Hexachlorocyclohexane 

beta-Hexachlorocyclohexane 

Heptachlor(a) 

Heptachlor epoxide(a) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin(a) 

alpha-Chlordane(a) -

gamma-Chlordane(a) 

Noncarcinogens 

delta-Hexachlorocyclohexane 

(a) Chemical also has noncarcinogenic health effects. 
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are not considered significant indicator compounds for Sheppard AFB. The site-

specific risk assessments presented in Sections 5.0 th rough 16.0 evaluate 

contaminants such as benzene, a Class A carcinogen, which were infrequently 

detected in site ground water at concentrations approaching current Federal Safe 

Drinking Water Act (SDWA) primary maximum contaminant levels (PMCLs). 

The following inorganics were infrequently detected in site surface soils, surface 

water, or ground waters at concentrations exceeding base or regional background 

levels or current Federal PMCLs: 

Antimony 

Arsenic 

Chromium 

Nickel 

Zinc 

Lead 

Fluorides 

Nitrates 

Consequently, these inorganics are selected as indicator compounds for the risk 

assessment conducted for Sheppard AFB. 

4.5.1.2 Toxicological Evaluation 

The available toxicological information indicates that many of the indicator 

chemicals have both noncarcinogenic and carcinogenic health effects in humans 

and/or in experimental animals. Although the indicator chemicals may cause 

adverse health and environmental impacts, dose-response relationships and the 

potential for exposure must be evaluated before the risks to receptors can be 

determined. Dose-response relationships correlate the magnitude of the dose with 

the probability of toxic effects, as discussed in the following section. 
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4,5.2 Dose-Response Evaluation 

This section presents available human health and environmental standards and 

criteria as well as dose response parameters for the site indicator compounds. 

4.5.2.1 Dose-Response Parameters 

An important component of the risk assessment process is the relationship between 

the dose of a compound (amount to which an individual or population is exposed) 

and the potential for adverse health effects resulting from exposure to that dose. 

Dose-response relationships provide a means by which potential public health 

impacts may be evaluated. The published information on doses and responses is 

used, in conjunction with information on the nature and magnitude of human 

exposure, to develop an estimate of health risks. 

Standard reference doses (RfDs) and/or carcinogenic potency factors (CPFs) have 

been developed for many of the compounds on the TCL. Applicable RfDs and CPFs 

have been obtained from the EPAs Integrated Risk Information System (IRIS) 

Computer Data Base (EPA, June 1989). This section provides a brief description of 

these parameters. The dose-response parameters for indicator chemicals are 

summarized in Table 4-4. 

Reference Dose (RfD) - The RfD is developed by EPA for chronic and/or subchronic 

human exposure to hazardous chemicals and is based solely on the noncarcinogenic 

effects of chemical substances. The RfD is usually expressed as a dose (mg) per unit 

body weight (kg) per unit time (day). It is generally derived by dividing a 

no-observed- (adverse) -e f fec t - leve l (NOAEL or NOEL) or a lowes t 

observed-adverse-effect-level (LOAEL) by an appropriate "uncertainty factor." 

NOAELs, etc., are determined from laboratory or epidemiological toxicity studies. 

The uncertainty factor is based on the availability of toxicity data. 

A factor of 10 is used when a reference dose is extrapolated from valid experimental 

results of chronic human exposure to a chemical, a fact which accounts for individual 

variations in sensitivity. A factor of 100 is used when it is necessary to extrapolate 

from long-term studies on experimental animals or when the results from human 

exposure are not available or are inadequate. This accounts for the uncertainties 

involved in extrapolating from animals to humans. A factor of 1,000 is used when 
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TABLE 4-4 

DOSE-RESPONSE PARAMETERS FOR INDICATOR CHEMICALS 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

Compound 

alpha-BHC 

beta-BHC 

Heptachlor 

Heptachlor epoxide 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Chlordane 

CPF 
(mg/kg-day)-i 

6.3 

1.8 

4.5 

9.1 

2.4x10-1 

3.4x10-1 

3.4x10-1 

16 

1.3 

RfD 
(mg/kg-day) 

NA(a) 

NA 

5x10-4 

1.3x10-5 

NA 

NA 

5x10-4 

5x10-5 

6x10-5 

(a) NA - indicates information not available. 
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extrapolating from subchronic exposures of experimental animals when no human 

data are available. Finally, a factor of 10,000 is used when it is necessary to derive an 

RfD from an LOAEL instead of an NOAEL. Professional judgment can also be used to 

incorporate an additional modifying factor of up to 10, depending on other 

uncertainties in the data base not covered by an uncertainty factor, such as 

completeness or number of species tested. 

Thus, the RfD incorporates the surety of the evidence for chronic human health 

effects. Even if applicable human data exist, the RfD (as diminished by the 

uncertainty factor) still maintains a margin of safety so that chronic human health 

effects are not underestimated. Thus, the RfD is an acceptable guideline for 

evaluation of noncarcinogenic risk, although the associated uncertainties preclude 

its use for precise risk quantitation. 

Carcinogenic Potency Factor (CPF) - CPFs are applicable for estimating the lifetime 

probability (assumed 70-year lifespan) of human receptors contracting cancer as a 

result of exposure to known or suspected carcinogens. This factor is generally 

reported by EPA in units of (mg/kg-day)-i and is derived through an assumed 

low-dosage linear relationship and an extrapolat ion f rom high to low 

dose-responses determined from animal studies. The value used in reporting the 

slope factor is the upper 95 percent confidence limit. 

4.5.2.2 Applicable or Relevant and Appropriate Requirements 

Evaluation of the public health and environmental risks necessitates consideration of 

currently available water quality standards or Applicable or Relevant and 

Appropriate Requirements (ARARs), as defined by the National Oil and Hazardous 

Substances Pollution Contingency Plan (NCP) and the Superfund Amendments and 

Reauthorization Act (SARA). 

Table 4-5 presents available regulatory standards or guidelines for the indicator 

chemicals selected in the preceding section. Currently, the only enforceable Federal 

regulatory standards for exposures to ground-water contamination are the 

Maximum Contaminant Levels (MCLs). However, MCLs have not been specified for 

the majority of the indicator chemicals selected at Sheppard AFB. Therefore, 

regulatory guidelines may be used for comparative purposes to infer health risks and 

environmental impacts. Relevant regulatory guidelines include the Ambient Water 
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00 TABLE 4-5 

REGULATORY REQUIREMENTS AND DOSE PARAMETERS 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

Site Contaminant 

Arsenic 

Chromium (Total) 

An t imony 

Nickel 

Lead 

Fluoride 

Ni t rate (as N) 

Benzene 

Bis(2-ethylhexyl) 
ph tha ia te 

EPA SDWA Standard 

NIPDWR 

50 
(1) 
50 
(1) 

NA 

NA 

50 
(1) 

1.4-2.4 
(1) 

10,000 
(1) 

NA 

NA 

MCLG 

0 
(T) • 

100 
(P) 
(1) 
3 

(T) 
(1) 

100 
(T) 
(1) 

0 
(P) 

4,000 
(F) 
(1) 

10,000 
(P) 
(1) 
0 

(F) 
(1) 
0 

(T) 
(1) 

MCL 

NA 

100 
(P) 
(1) 

10/5 
(T) 
(1) 

100 
(T) 
(1) 

TT 
(P) 

4,000 
(F) 
(1) 

10,000 
(P) 
(1) 
5 

(F) 
(1) 
4 

(T) 
(1) 

EPA Dr ink ing Water Health 
Advisories 

(Status) 
(MQ/I) 

NA 

110 day ch i ld : 1.000 
Longer te rm chi ld: 200 
Longer te rm adul t : 800 

l l O d a y c h i l d : 15 
Longer te rm chi ld : 15 
Longe r te rm adul t : 15 

(1) (D) 

1 /10daych i ld : 1,000 
(Longe r te rm chi ld: 100 
Longer te rm adul t : 600 

(1) (F) 
NA 

NA 

10 day ch i ld : 10,000 
(1) 

1/IOday chi ld : 200 
(F) 

NA 

EPA 
DWEL 
(pg/i) 

NA 

200 
(1) 

15 
(1) 

600 
(1) 

NA 

NA 

NA 

NA 

NA 

Federal Amb ien t Water Qual i ty Criteria 
(|jg/l) 

Human Health 

Ingestion of water 
plus consumpt ion of 
aquatic l i fe/ ingest ion 
of aquatic l i fe only. 

0.002/0175 
(2) 

50/NA 
(3) 

46/45,000 
(2) 

15.4/13.4 
(5) 

50/NA 
(3) 

NA 

10,000/NA 
(2) 

0.86/40 
(2) 

15,000/50,000 
(2) 

Aquat ic Life 

Acute/Chronic 

360/190 As+ 3 
850/48 As+ 5 

16/11 Ct + 6 
(4) 

9,000/1,800 
(2) 

71/7.9 
(6) 

83/3.2 
(4) (7) 

NA 

NA 

5,300/NA 
(2) 

NA 
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TABLE 4-5 

REGULATORY REQUIREMENTS AND DOSE PARAMETERS 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 
PAGE TWO 

Site Contaminant 

Chlordane 

Dieldrin 

Heptachlor epoxide 

4,4'-DDE 

4,4-DDD 
4,4'-DDT 

Heptachlor 

EPA SDWA Standard 

NIPDWR 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

MCLG 

0 
(P) 
(1) 
NA 

0 
(P) 
(1) 
NA 

NA 
NA 

0 
(P) 
(1) 

MCL 

2 
(P) 
(1) 
NA 

0.2 
(P) 
(1) 
NA 

NA 
NA 

0.4 
(P) 
(1) 

EPA Drinking Water Health 
Advisories 

(Status) 
(pg/l) 

1/lOdaychild: 60 
Longerterm child: 0.5 
Longer term adult: 0.5 
l/10daychild: 0.5 
Longerterm child: 0.5 
Longerterm adult: 2 

(1) (F) 
1/day child; 10 
Longerterm child: 0.1 
Longer term adult: 0.1 
NA 

1 

NA 
NA 

1/lOdaychild: 10 
Longerterm child: 5 
Longer term adult: 5 

EPA 
DWEL 
(pg/l) 

2 
(1) 

2 
(1) 

0.4 
(1) 

NA 

NA 
NA 

20 
(1) 

Federal Ambient Water Quality Criteria 
(pg/l) 

Human Health 

Ingestion of water 
plus consumption of 
aquatic life/ingestion 
of aquatic life only. 

.00046/00048 
(2) 

.00071/000078 
(2) 

NA 

NA 

.000024/000024 
(2) 

.00028/00028 
(2) 

Aquatic Life 

Acute/chronic 

2.4/0043 
(2) 

2.5/.0019 
(2) 

NA 

1,060/14 
(2) 

1.1/.001 

0.52/.0036 
(2) 
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TABLE 4-5 

REGULATORY REQUIREMENTS AND DOSE PARAMETERS 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 
PAGE TWO 

Site Contaminant 

Chlordane 

Dieldrin 

Heptachlor epoxide 

4,4'-DDE 

4,4-DDD 
4,4'-DDT 

Heptachlor 

EPA SDWA Stanc dard 

NIPDWR 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

MCLG 

0 
(P) 
(1) 
NA 

0 
(P) 
(1) 
NA 

NA 
NA 

0 
(P) 
(1) 

MCL 

2 
(P) 
(1) 
NA 

0.2 
(P) 
(1) 
NA 

NA 
NA 

0.4 
(P) 
(1) 

EPA Drinking Water Health 
Advisories 

(Status) 
(pg/i) 

1/10 day child: 60 
Longerterm child: 0.5 
Longer term adult: 0.5 
1/10day child: 0.5 
Longerterm child: 0.5 
Longer term adult: 2 

(1) (F) 
1/day child: 10 
Longer term child: 0.1 
Longer term adult: 0.1 

,NA 

NA 
NA 

1/10 day child: 10 
Longerterm child: 5 
Longerterm adult: 5 

EPA 
DWEL 
(pg/l) 

2 
(1) 

2 
(1) 

0.4 
(1) 

NA 

NA 
NA 

20 
(1) 

Federal Ambient Water Quality Criteria 
(pg/l) 

Human Health 

Ingestion of water 
plus consumption of 
aquatic life/ingestion 
of aquatic life only. 

.00046/00048 
(2) 

.00071/000078 
(2) 

NA 

NA 

.000024/000024 
(2) 

.00028/00028 
(2) 

Aquatic Life 

Acute/Chronic 

2.4/0043 
(2) 

2.5/0019 
(2) 

NA 

1,060/14 
(2) 

1.1/001 

0.52/0036 
(2) 



Quality Criteria (AWQC), Maximum Contaminant Level Goals (MCLGs), and Health 

Advisories (HAs). 

Maximum Contaminant Levels (MCLs) - MCLs are enforceable standards 

promulgated under the SDWA and are designed for the protection of human health. 

MCLs are based on laboratory or epidemiological studies and apply to drinking 

water supplies consumed by a minimum of 25 persons. They are designed for 

prevention of human health effects associated with lifetime exposure (70-year 

lifetime) of an average adult (70 kg) consuming 2 liters of water per day, but also 

reflect the technical feasibility of removing the contaminant. These enforceable 

standards also reflect the fraction of the toxicant expected to be absorbed by the 

gastrointestinal tract. 

Maximum Contaminant Level Goals (MCLGs) - MCLGs are specified as zero for 

carcinogenic substances, based on the assumption of nonthreshold toxicity, and do 

not consider the technical or economic feasibility of achieving these goals. MCLGs 

are nonenforceable guidelines based entirely on health effects. The MCLs have been 

set as close to the MCLGs as is considered technically and economically feasible. 

Ambient Water Quality Criteria (AWQC) - AWQC are not enforceable regulatory 

guidelines and are of primary utility in assessing acute and chronic toxic effects in 

aquatic organisms. They may also be used for identifying human health risks. 

AWQCs consider acute and chronic effects in both freshwater and saltwater aquatic 

Fife, and adverse carcinogenic and noncarcinogenic health effects in humans from 

ingestion of both water (2 liters/day) and aquatic organisms (6.5 grams/day), and 

from ingestion of water alone (2 liters/day). The AWQCs for protection of human 

health for carcinogenic substances are based on the EPA's specified incremental 

cancer risk range of one additional case of cancer in an exposed population of 

10,000,000 to 100,000 persons (i.e., the 10-7 to 10-5 range) and are generally based 

on older toxicologic data. 

Health Advisories (HAs) - HAs are guidelines developed by the EPA Office of Drinking 

Water for nonregulated contaminants in drinking water. These guidelines are 

designed to consider both acute and chronic toxic effects in children (assumed body 

weight of 10 kg) who consume 1 liter of water per day or in adults (assumed body 

weight of 70 kg) who consume 2 liters of water per day. HAs are generally available 

for acute (1-day), subchronic (10-day), and chronic (long-term) exposure scenarios. 
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These guidelines are designed to consider only threshold effects, and as such, are not 

used to set acceptable levels of known or probable human carcinogens. 

4.5.3 Exposure Assessment 

The purpose of this section is to evaluate the potential for human exposure to the 

hazardous compounds associated wi th the sites which may pose a risk at 

Sheppard AFB. This section covers the following: 

• Characterization of the potentially exposed populations. 

• Identification of actual or potential routes of exposure. 

• Description ofthe process by which exposures are quantified. 

Detailed descriptions of the magnitude of exposures are presented in later sections 

for each site. 

To determine whether an actual exposure or a potential for exposure currently 

exists, one must consider the most likely pathways of contaminant release and 

transport as well as the human and environmental activity patterns in the area. A 

complete exposure pathway has three components: 

• A source of chemicals that can be released to the environment. 

• A route of contaminant transport through an environmental medium. 

• An exposure or contact point for a human or environmental receptor. 

These components are addressed in the fol lowing subsections. In the final 

subsection, the magnitude of exposure is estimated. 

The field investigation activities produced environmental samples for the following 

matrices: surface soil, subsurface soil, ground water, tank waste, blanks, rinsates, 

and duplicates. Summaries of the detectable contaminant levels are illustrated on a 

site-by-site basis in Sections 5.0 through 16.0. At sampling points where a duplicate 

sample was collected, the maximum concentration of each contaminant from the 

two samples is used to represent the concentration at that location. 

In Sections 5.0 through 16.0, average contaminant concentrations are presented for 

each medium sampled at each site. These results not only provide an indication of 
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the general problem at each site, but also are used as input to the exposure 

assessment in order to present a range of potential risks. The averages presented on 

the contaminant occurrence and distribution tables consider positive detections 

only. For risk assessment purposes, the averages used are frequently arithmetic 

averages, and all nondetected values were treated as "zero" during the calculation. 

This serves to eliminate any bias toward unreasonably large average concentrations 

that are determined using the average of only the detected values or that are 

determined using geometric means calculated using one-half the method or sample 

detection limit. The use of the arithmetic average as calculated above, versus other 

methods, has very little overall impact on the risk estimates, which are essentially 

order-of-magnitude indications of potential public health threats. 

4.5.3.1 Receptor Identification 

Human receptors potentially exposed to site-related contamination are as follows: 

• Persons currently residing on or near IRP sites of concern, including both 

children and adults. These individuals may be exposed to contaminants 

through routine or occasional contact with site surface soils. 

• Base personnel performing planned or recreational activities at or near IRP 

sites of concern. 

• Persons living downgradient of an IRP site and using the shallow ground 

water as a domestic water supply source. 

• People who at sometime in the future may reside on site property, if the 

property is sold (current land-use and Sheppard AFB changes). A worst-case 

scenario is that these residents would use the ground water as a water 

supply resource. This exposure scenario is very unlikely, given the quality 

and quantity of the shallow ground-water resource at Sheppard AFB and 

theavailability of a public water supply. 

4.5.3.2 Exposure Routes 

Generally, there are three environmental media at the sites through which 

identif ied receptors may be directly or indirect ly exposed to site-related 
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contamination: air, soils (sediments), and ground water. This section identifies the 

exposure routes by which receptors are most likely to be at risk. 

As discussed previously, indicator compounds were infrequently detected in site 

ground waters and were found at low-level concentrations only. Consequently, 

ground -water exposure routes are unlikely to result in elevated risks for receptors of 

concern. However, the risk assessments presented in the following sections will 

evaluate (conservatively) risks associated with the routine ingestion of the shallow 

ground-water aquifer at Sheppard AFB. 

Several possible exposure scenarios result from the presence of contaminants in 

surface and subsurface soils and sediments. Direct contact with contaminated 

surface soils can result in both a dermal an an accidental ingestion exposure. For 

example, employees and nearby residents work ing outdoors may contact 

contaminated soils, the soil may adhere to hands or clothing, and a small amount is 

accidentally ingested during eating or drinking (hand-to-mouth contact). These 

amounts are generally predicted to be very small. Small children are most likely to 

be exposed to contaminated soil via accidental ingestion. This exposure route is 

most likely to occur at Site LF04, which is located nearest the base housing. 

The sporadic metals and pesticide contamination detected in site surface soils are 

unlikely to result in significant contaminant levels in the air (migration of 

contaminants via wind erosion of contaminated soil particulates). Therefore, air 

exposure routes will not be evaluated in the risk assessment. 

4.5.3.3 Exposure Estimates 

The last step in an exposure assessment is to estimate the doses of contaminants 

incurred by a receptor. This section provides route-specific estimates of 

contaminants to which a receptor may be exposed. Estimated doses of contaminants 

are presented in Appendix H. 

A dose is defined as the amount of a compound (in milligrams) absorbed (per day) by 

a receptor (per kilogram of body weight). Doses can be calculated for a lifetime 

exposure (for carcinogenic effects) or for either chronic or one-time acute exposures 

(for noncarcinogenic effects). A dose is generally estimated as follows: 
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(Contaminant Concentration) K (Contact Rate) x (Absorbed Fraction) 
Dose — 

Body Weight 

Exposure durat ion is an important factor in calculating doses. A t ime-weight ing 

factor for l i fet ime exposures is used for estimating does of carcinogens, whi le for 

noncarcinogens, an annual t ime-we igh t ing factor is more appropr ia te . Both 

plausible and worst-case exposure scenarios were developed , as necessary, for the 

sites discussed in Sections 5.0 t h r o u g h 16.0 using the ar i thmet ic average and 

maximum contaminant concentrations, respectively. 

G roundwa te r 

The sampling and analysis of on-site ground-water monitor ing wells dur ing the RI 

indicate that the organic and inorganic contaminants are infrequently detected in 

the ground water underlying Sheppard AFB. Currently, the shallow ground-water 

resource is not used as a domestic water supply source, and future use is unlikely. 

The risk assessment conservatively evaluates the exposure t o g r o u n d - w a t e r 

contaminants in the unlikely event that the ground water is used as a water supply 

source at sometime in the future. 

Several routes of exposure are associated wi th the household use of contaminated 

water. Receptors may be exposed via ingestion; via inhalation of volati les and 

semivolatiles emitted from showers, toilets, dishwashers, washing machines, and 

other turbu lent sources; or via dermal contact dur ing bathing. Given the low-level 

contaminat ion detected, only the ingestion route of exposure wi l l be evaluated in 

the risk assessment. 
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Ingestional exposures are estimated using the fo l lowing expressions (adapted from 

EPA, 1986): 

CxIRx AFx 

BWx 

days of exposure 

Year 

365 days 

year 

where: 

Dose = Daily intake per unit body we igh t (mg/kg/day) 

C = Contaminant concentration in water (mg/L) 

IR = Ingestion rate (liters/day) 

AF = Absorption fraction (decimal fraction) 

BW = Receptor body weight (kg) 

The ingestion rate was set at 2 liters/day for a 70-kg adul t receptor under the 

residential use scenario. The absorption fraction was specified as 100 percent (1.0) 

for all ground-water contaminants. 

Surface Soils 

Exposures to contaminated surface soils could occur in the fo l lowing ways: 

• Adults/children contacting soils near homes constructed on site. (This is 

particularly relevant for Site LF04). 

• Workers/base personnel employed at an industrial or commercial facility 

operat ing at the site and performing work tasks outdoors. 

Residential Use Scenario 

A model developed by Hawley (1985) estimates exposures through soil and dust 

ingestion, inhalat ion, and dermal contact, both inside and outside a residence. The 

model considers children and adults. Maximum daily doses are estimated for small 

<i> Years of exposure per a 70-year l i fet ime are also considered for the carcinogenic 
dose calculation. 
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children and adults by adding the maximum daily exposure rates for each route of 

exposure (see Appendix H), The model, which assumes that a 2-1/2 year old child 

consumes 300 mg/day of soil, was modified to reflect a 200 mg/day soil ingestion rate 

(Current EPA Guidance). Doses are estimated as follows: 

CxCRxAF 
Dose = 

BW 

where: 

Dose = Daily contaminant intake rate (mg/kg/day) 

C = Contaminant concentration in soil (mg/kg) 

CR = Contact rate (oral, ingestion, or dermal) (mg/day) 

AF = Absorption fraction (decimal fraction) 

BW = Receptor body weight (kg) 

Average annual daily doses from the three exposure routes were used to develop 

carcinogenic risk estimates. The three age groups specified by Hawley were used to 

integrate exposures over the various stages of a lifetime. The intake rates presented 

in the spreadsheets in Appendix H are based on the summations of all exposures of a 

certain type (e.g., ingestion for each age bracket). 

The average annual daily dose is derived as follows: 

CxCRxAFxED 
Dose = 

BW 

where: 

Dose = Daily contaminant intake rate (mg/kg/day) 

C = Contaminant concentration in soil (mg/kg) 

CR = Contact rate (oral, ingestion, or dermal) (mg/day) 

AF = Absorption fraction (decimal fraction) 

BW = Receptor body weight (kg) 

ED = Exposure duration 
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For details on these variables, see the relevant equation portion of Appendix H. 

Occupational/Recreational Use Scenario 

Base personnel performing planned activities or residents occasionally visiting the 

sites of concern may also contact site surface soils. Exposure doses are estimated for 

receptors of concern for the dermal contact and accidental ingestion routes of 

exposure. Dermal contact with contaminated surface soils may result in the 

absorption of chemicals (e.g., pesticides). Doses incurred through this route of 

exposure can be estimated as follows: 

CxSAx A F X A R X E R ' ^ ' 
Dose = 

BWx365days/yr 

where: 

Dose = Daily intake per unit body weight per event (mg/kg-day) 

C = Contaminant concentration (mg/kg) 
SA = Exposed surface area of skin (cm2) 

AF = Absorption fraction (decimal fraction) 

AR = Soil adherence per unit area (mg/cm2/day) 

ER = Exposure rate (days/year) 

BW = Body weight (kg) 

The following input parameters were used to estimate exposure doses for base 

personnel working at a site or an adolescent occasionally visiting a site of concern. 

• SA = 940 cm2 (children); 1,800 cm2 (adult) (NUS estimate, 10 percent body 

surface area) 

• BW= 45 kg (children); 70 kg (adults) 

• ER = 250 day/year, 10 years (base personnel) 

= 52 day/year (45 Kg child occasionally trespassing across a site) 

î> Years of exposure per a 70-year lifetime are also considered for the carcinogenic 
dose calculation. 
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• AF = 0.05 

• AR = 2.77mg/cm2/day(EPA, April 1988). 

Exposure doses for the accidental ingestion (route of exposure) of soil can be 

estimated using the following equation: 

Dose = 
C X IR X AF X E D ' " 

BW X 365 days/yr 

where: 

Dose = Daily intake of contaminant per unit body weight per event 

(mg/kg-day) 

C = Contaminant concentration in soil (mg/kg) 

IR = Ingestion rate (mg/day) 

AF = Absorption fraction (decimal fraction) 

ED = Exposure duration (days/year) 

BW = Body weight (kg) 

For all ingested contaminants, absorption by the gastrointest inal tract is 

conservatively assumed to be 100 percent. An ingestion rate of 50 mg/day (NUS 

estimate, 50 percent of predicted soil ingestion rate for the residential use scenario) 

is used to represent the amount of soil accidentally ingested. 

Details on the equations used to calculate potential doses are presented in 

Appendix H. Sample calculations precede the spreadsheets for each exposure 

scenario. 

4.5.4 Risk Characterization 

The objective of this section is to estimate the potential for adverse health or 

environmental effects under the exposure scenarios defined in Section 4.5.3. EPA 

guidelines (September 24,1986b) for the use of dose-additive models are used to 

combine the risks for individual chemicals to estimate cumulative risks for the 

mixtures found on site, assuming that the toxicologic endpoints (effects) are the 

same. This section characterizes the potential carcinogenic and noncarcinogenic 

risks associated with the sites at Sheppard AFB. 
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4.5.4.1 Uncertainty in Risk Assessment 

Carcinogenic and noncarcinogenic health risks are estimated using a number of 

different assumptions. Therefore, the values presented in this section contain an 

inherent amount of uncertainty. The extent to which health risks can be 

characterized is primarily dependent upon the accuracy with which the toxicity of a 

chemical can be estimated and the accuracy of the exposure estimates. The 

toxicological data that form the basis for all risk assessments contain uncertainty in 

the following areas: 

• The extrapolation of nonthreshold (carcinogenic) effects from the high 

doses administered to laboratory animals to the low doses received under 

more common exposure scenarios. 

• The extrapolation of the results of laboratory animal studies to human or 

environmental receptors. 

• The interspecies variation in toxicological endpoints used in characterizing 

potential health effects resulting from exposure to a chemical. 

• The variations in sensitivity among individuals of any species. 

In addition to the sources of uncertainty listed above, the chemical analytical data 

base has limitations in such areas as sample locations, sample representativeness, 

and accuracy of the analytical result. Every effort is made to collect samples that 

reflect actual site conditions, but not every portion of every site was sampled on an 

unbiased grid. 

4.5.4.2 Carcinogenic Risks 

Carcinogenic risks can be estimated by combining information in the dose-response 

assessment (carcinogenic potency factors) with an estimate of the individual intakes 

(doses) of a contaminant by a receptor. 

Risk can be modeled as follows (EPA, September 24, 1986a): 

Risk = (q*)(Dose) 
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where: 

q* = Carcinogenic potency factor (slope of the dose-response curve in 

kg-day/mg (from Table 4-4). 

Dose = Amountof a contaminant absorbed by a receptor in mg/kg-day. 

The resulting number (risk) is a unitless expression of an individual's likelihood of 

developing cancer as a result of exposure to the carcinogenic indicator chemicals. 

Where the above equation results in a risk greater than 0.1, the following equation 

is used: 

Risk = I —exp (q*)(Dose) 

This calculated incremental risk is in addition to the risks incurred by everyday 

activities. The risk (e.g., 1 x 10-6 or a 1 in 1,000,000 chance) can also be applied to a 

given population to determine the number of excess cases of cancer that could be 

expected to result from exposure (e.g., 1x10-6 is one additional case of cancer in 

1,000,000 exposed persons). 

The total risk for exposure to multiple compounds is presented as the summation of 

the risks for the individual contaminants. Risks can be calculated in this manner 

under the following assumptions: 

• There are no antagonistic/synergistic effects between chemicals. 

• All chemicals produce the same result (cancer). 

• The exposed populations are the same (EPA, September 24, 1986a). 

Detailed risk calculations are presented in Appendix H for each exposure scenario 

developed in Section 4.5.3. All input assumptions and parameters are defined for 

each scenario. Appendix H also includes total incremental lifetime cancer risks for 

each exposure scenario. 

4.5.4.3 Noncarcinogenic Risks 

Potential health risks resulting from exposure to noncarcinogenic compounds are 

estimated by comparing a time-weighted daily dose to an acceptable level, such as 
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an RfD. If the ratio (the Hazard Quotient [HQ]) exceeds unity, there is a potential 

health risk associated w i th exposure to tha t par t icu lar chemical (EPA, 

September 24, 1986b). The ratios can be summed for exposures to multiple 

contaminants. This sum, or Hazard Index, is not a mathematical prediction o f the 

severity of toxic effects; it is simply a numerical indicator of the transition from 

acceptable to unacceptable levels. 

A total Hazard Index for any exposure route is calculated by summing the Hazard 

Indices for the individual chemicals of concern (EPA, October 1986). Hazard Indices 

and RfDs are subject to the uncertainties described in Section 4.5.4.1. 

4.5.4.4 Qualitative Risk Assessment 

As a supplement to the quantitative risk assessment described generally in Sections 

4.5.4.2 and 4.5.4.3, a qualitative risk assessment will be presented on a site-by-site 

basis in Sections 5.0 through 16.0. This assessment includes a comparison of 

site-specific data to ARARs. 
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5.0 BASE BACKGROUND 

5.1 SITE BACKGROUND 

A site for use as a background sampling location was selected by an NUS 

hydrogeologist during the field effort. The location does not constitute an IRP site 

and was selected based on the l ikelihood that the site would yield useful 

background data for comparison with site-specific analytical results. The site was 

located in a vacant lot near the Sheppard AFB Elementary School, hydrologically 

upgradient of any known IRP site. A single boring was drilled at the site and 

completed as monitoring well BB-01 (see Figure 1-3 in Appendix I). Background 

subsurface soil samples were collected from the boring, and a ground-water sample 

was collected from the well. 

The boring was advanced to a depth of 50 feet after water was encountered at 

40 feet. However, after the boring was allowed to stand open for a day, the water 

level rose to above a small ground-water seep that was encountered at about 

20 feet. The well screen was installed to intersect the moist interval. The subsurface 

material at the background site consisted of sandy clay and sandy silt, typical of 

locations elsewhere on the base. 

5.2 BACKGROUND CONCENTRATIONS 

Table 5-1 presents background concentrations of chemicals detected in two 

subsurface soil and ground-water samples analyzed for TCL VOCs, BNAs, PCBs, and 

Priority Pollutant metals. In addition, the ground-water sample was analyzed for 

total dissolved solids (TDS) and common anions. The subsurface soil samples were 

analyzed for cation exchange capacity (CEC) and gamma radio isotopes. 

Background inorganic concentrations for the subsurface soil samples were similar to 

or less than published values of background levels for north-central Texas. 

Bis(2-ethylhexyl) phthaiate was the only organic compound detected in the 

background soil samples. As a result of its use in plastics, this compound is prevalent 

in the environment, and it was detected in numerous soil samples obtained at the 

base during a previous sampling round. 
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TABLE 5-1 

BACKGROUND CONCENTRATIONS AND DRINKING WATER STANDARDS 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

Parameter 

Bis(2-ethylhexyl)phthalate 

Arsenic 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Zinc 

Gamma TH 232 

Gamma RA 228 

Gamma RA 226 

Cation Exchange Capacity 

Chloride 

Nitr-ate 

Sulfate 

Fluoride 

Bromide 

Total Dissolved Solids 

Subsurface-Soil 
Concentration 

80 ug/kg 

2 mg/kg 

10.9 mg/kg 

32.1 mg/kg 

6 mg/kg 

0.4 mg/kg 

27.7 mg/kg 

ND 

36.2 mg/kg 

0.9 ± 0.1 pCi/g 

1.0 ± 0.1 pCi/g 

0.8 ± 0.1 pCi/g 

10.6meq/100g 

NA 

NA 

NA 

NA 

NA 

NA 

Regional 
Background(a) 

NA 

6.5 mg/kg 

80 mg/kg 

15 mg/kg 

31.5 mg/kg 

0.04 mg/kg 

37.5 mg/kg 

0.6 mg/kg 

33.5 mg/kg 

NA 

NA 

NA 

NA 

1MA 

NA 

NA 

NA 

NA 

NA 

Ground-Water 
Concentration 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4.17 ug/L 

ND 

NA 

1.8 ± 0.7pCi/L 

NA 

NA 

90.7 mg/L 

65.9 mg/L 

62.4 mg/L 

0.82 mg/L 

0.5 mg/L 

796 mg/L 

Standard 
Criteria 

NA 

50 iig/L(c) 

50 izg/L(c) 

1,300 iig/L(d) 

50 pg/L(c) 

0.2 vig/L(c) 

100vig/L(d) 

10mg/L(c) 

5,000 mg/L(b) 

NA 

5 pCi/L 

5 pCi/L 

NA 

250 mg/L(b) 

10mg/L(c) 

250 mg/L(b) 

4 mg/L(c) 

NA 

500 mg/L(c) 

Notes: N D - n ot d etected. 
NA - not applicable - either not analyzed for this parameter or data not available. 

Background concentrations for radiological parameters were established from a sampling of 
several wells around the base. Values expressed here are from the background sampling 
location (BBOl) only. 

(a) Shacklette and Boerngen, 1984. 
(b) Secondary Drinking Water Standard. 
(c) National Interim Drinking Water Standard 
(d) USEPA, April 1989. 
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It should also be noted that this compound is a common laboratory artifact, 

although the results could not be rejected as false positives during data validation 

efforts. 

Background concentrations determined through site-specific sampling and analysis, 

as well as literature background values, will be used to identify chemicals present at 

concentrations in excess of background. Such compounds may be present as a result 

of past chemical use, storage, or disposal activities at individual sites. 
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6.0 SITE FTOI - FIRE PROTECTION TRAINING AREA 1 

6.1 SITE BACKGROUND AND HISTORY 

Fire Protection Training Area 1 (FTOI) is located wi th in Landfill 1 (LF04) and was used 

for training exercises from 1941 unti l 1957 (Figure 6-1). The site consisted of a 

depressed burning area and three old aircraft. A drum storage area north of, and 

adjacent to , the site was used to store between 100 and 200 f i f ty-f ive gallon drums 

of contaminated oils, fuels, and waste solvents f rom aircraft maintenance and 

industrial shop activities. The frequency and durat ion of burns dur ing the 1940s is 

unknown. During the 1950s, drums were transported by f lat-bed truck from the 

drum storage area to the fire protection training site for use as fuel . During the 

1950s, four or f ive burns occurred each weekend day. Each burn consumed 

approximately 400 to 500 gallons of the various fuels. As far as can be determined, 

no drainage collection system was operational at this site. 

Visual examination of the area currently reveals no evidence that the site was once a 

fire protection training area. The site was fi l led and graded and is now part of the 

base golf course. As a result of the nature and dura t ion of activit ies and the 

relatively shallow depth to ground water, a potential for contaminant migrat ion 

exists. 

A subsurface investigation was conducted at FTOI in conjunction w i th the Phase II 

investigation conducted by Radian. During the confirmation study, four moni tor ing 

wells were installed ranging in depth f rom 18 to 30 feet, and four coreholes were 

dri l led ranging in depth f rom 3 to 4 feet. Ground water was encountered f rom 

0.4to 6.3 feet below the ground surface. Low levels of hydrocarbon and organic 

contamination were detected in the shallow ground water on the site. A suspected 

contaminant plume was identi f ied by an electromagnetics (EM) survey. The Radian 

report concluded that the potent ia l exists for on - and off-base contaminat ion 

(Radian, 1987). 

6.2 GEOPHYSICAL INVESTIGATION 

An EM survey was used to detect and locate any contaminant migrat ion resulting 

f rom past activities at FTOI. Positions of the grid were extended 500 feet beyond the 
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planned limits of the grid to obtain closure of a zone that produced some anomalous 

readings. EM reading stations were located 25 feet on center within the grid. 

It had been reported that a sandstone layer exists below the site. Therefore, two 

reconnaissance resistivity soundings were made to screen the subsurface for 

sandstone and to see whether the method could be applied at the site on a larger 

scale. Soil and topographic variability did not permit accurate depth estimates and, 

therefore, detailed sounding was not used at the site (Radian, 1987). 

6.3 SOIL GAS SURVEY 

During the RI, an NUS subcontractor conducted a soil gas survey at FTOI in 

November 1988. Thirty soil gas samples were collected on a sampling grid on 

roughly 50-foot centers positioned in a downgradient position to the site. Samples 

of soil gas were collected by producing a 1/2-inch hole to a depth of 3 to 4 feet using 

a slide hammer, then inserting a stainless steel probe to the bottom of the hole to 

extract a vapor sample. The sample was then shipped to a laboratory for analysis. 

The results of the analyses showed low levels of hydrocarbon contamination at one 

sampling point. The soil gas survey report is included as Appendix D. 

6.4 HYDROGEOLOGIC INVESTIGATION 

In addition to the four monitoring wells installed by Radian (1987), NUS installed 

three borings in the vicinity of, but generally downgradient frorh, the presumed 

location of the former fire protection training area. The borings ranged in depth 

from 19.6 feet (MW-14) to 32 feet (MW-502) (Figure 6-2). The borings penetrated 

mostly sand and sandstone beneath a surficial layer of sandy clay or siltstone, then, 

reached a substantial thickness (greater than 14 feet) of clay. The top of the clay was 

encountered from 17 feet (MW-501) to 25 feet (MW-12) below ground surface. The 

yellowish-brown sand was fine-grained, moderately sorted, and contained a silty-

clay matrix. The clay was reddish or grayish-brown and was dry and apparently 

acted as an effective aquitard to the downward migration of ground water. Figures 

1-3 and 1-4 (Appendix I) illustrate the subsurface geology at FTOI. 

Ground water was encountered in all borings during drilling at depths ranging from 

5 to 10 feet. In the summer months, the water-level rises significantly (2 to 3 feet) in 

response to continual irrigation of the golf course. Ground water at the site 

represents a water table aquifer within the sand unit, which is perched above the 
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clay layer (Figure 1-4 [Appendix I]). Water-level data show a strong northwesterly 

gradient across the site, toward the creek, which flows off base. Seeps reported near 

the creek (Radian, 1987) may indicate where the sand-clay contact intersects the 

ground surface. Figure 6-2 is a water table contour map showing the direction of 

ground-water flow, at FTOI. Figure 1-5 (Appendix I) is a similar map illustrating 

water levels in the general vicinity of FTOI and LF04. 

Slug tests conducted at MW-501, MW-502, and MW-503 yielded an average 

hydraulic conductivity value of 9.5 x 10-4 cm/sec for the perched aquifer. 

6.5 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

6.5.1 Subsurface Soil 

During Round I of the NUS investigation (1988), nine subsurface soil samples from 

varying depths were collected from three soil borings. Based on concern over past 

practices at FTOI, the samples were analyzed for TCL VOCs, BNAs, and PCBs, as well 

as Priority Pollutant metals. Figure 6-1 indicates these soil boring locations. Sample-

specific analytical results are displayed on Figure 1-6 (Appendix I) and are 

summarized on Table 6-1. None of the organic contaminants targeted by the 

analytical program were detected. The inorganic concentrations detected are 

generally similar to base and/or published background metals concentrations in soils. 

.6.5.2 Ground Water 

In addition to the four monitoring wells (MW-11, MW-12, MW-13, and MW-14) 

installed by Radian, NUS installed three monitoring wells (MW-501, MW-502, and 

MW-503). The NUS wells are located downgradient of the former fire protection 

training area and are shown on Figure 1-5 (Appendix I). Ground water was 

encountered at rather shallow depths and tends to flow in a northwesterly direction 

across the site, towards the unnamed creek that flows along the base boundary. 

As part ofthe Round I investigation, seven ground-water samples were collected and 

analyzed forTCL'VOCs, BNAs, and PCBs, as well as Priority Pollutant metals, common 

anions, and TDS. Round II ground-water samples collected from MW-502 and 

MW-503 were analyzed for TCL VOCs, BNAs, PCBs, and Priority Pollutant metals. 

Sample-specific results are displayed on Figure 1-8 (Appendix I) and are summarized 
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TABLE 6-1 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE FTOI 

SUBSURFACE SOILS 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number Samples 

Range of 
Concentration 

Average 
Concentration 

I 

PHASE I 
Arsenic (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Zinc (mg/kg) 

2 

10.9 

32.1 

6 

0.4 

27.7 

36.2 

6.5 

80 

15 

31.5 

. 0.04 

37.5 

33.5 

9/9 

9/9 

9/9 

9/9 

8/9 

8/9 

9/9 

1.3-5.7 

6.6-18.3 

6.5-34.9 

2.4-59 

0.10-0.20 

10.3-31.9 

17.9-130 

2.733 

10.8 

12.0 

12.0 

0.12 

17.2 

46.6 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 



in Table 6-2. The fo l lowing organics were detected infrequent ly in the 

ground-water samples collected at FTOI: 

• Bis(2-ethylhexyl)phthalate Cmax = 110 pg/L 

• Di-n-octyl phthaiate Cmax = 6yg/L 

• Trichloroethene Cmax = 3 pg/L 

The nature of the contaminants, the low concentrations detected, and the fact that 

these compounds were not detected in site soil samples indicate that these results 

are not strongly indicative of ground-water/soil contamination resulting from the 

site use as a fire protection training area. The chloride, nitrate, and TDS 

concentrations are more likely to be associated with background conditions or the 

landfill in which FTOI is located than with contamination originating from FTOI. The 

following metals concentrations are above background and may be reflective of site 

use as an FPTA, assuming solvents and oils containing metallic substances were 

burned in the training area: 

• MW-14 - Nickel - C = 248 pg/L 

• MW-503 - Nickel - C = 161 pg/L 

- Chromium - C = 1,850 pg/L 

• MW-502 - Chromium - C = 105 pg/L 

The concentrations detected exceed the current "MCL for chromium (50 pg/L) and the 

tentatively proposed MCL for nickel (100 pg/L). The metals may reflect the landfill 

conditions in which FTOI is located. It should be noted, however, that metals 

concentrations were not as great in the monitoring wells installed to investigate 

LF01 (MW-3dl, and MW-302). Tables 6-3 and 6-4 summarize the ground-water and 

soil analytical data at FTOI. 

6.6 POTENTIAL PUBLIC HEALTH RISKS 

The organic and inorganic (metals) contamination sporadically detected in the FTOI 

monitoring wells is limited evidence of the use of the site as a fire protection training 

area. However, any interpretation of the analytical results is complicated by the fact 

that the site is located within a landfill area and the contaminants reported in the 

site ground water were not detected in subsurface soil samples collected at the site. 

This section discusses health risks incurred by human receptors potentially exposed 

to contaminants detected in theground water underlying FTOI. 

R34892 6-7 
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TABLE 6-2 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE FTOI - GROUND-WATER SAMPLES 

ROUND I AND ROUND II 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

00 

Contaminant 
Base 

Background 
Concentration(a) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentration 

Average 
Concentration 

Standard/ 
Criteria 

Round I 

Bis(2-ethylhexyl)phthalate 
(pg/L) 

Di-n-octyl phthaiate (pg/L) 

Arsenic (pg/L) 

Cadmium (pg/L) 

Chromium (pg/L) 

Nickel (pg/L) 

Chloride (mg/L) 

Nitrate (mg/L) 

Sulfate (mg/L) 

TDS (mg/L) 

Fluoride (mg/L) 

Bromide (mg/L) 

Phosphate (mg/L) 

ND 

NR 

ND 

NR 

ND 

ND 

90.7 

65.9 

62.4 

796 

0.82 

0.5 

NR 

1/7 

1/7 

1/7 

' 1/7 

1/7 

3/7 

7/7 

7/7 

7/7 

7/7 

3/7 

7/7 

4/7 

110 

6.0E 

4.0 

8.0 

12.0 

22-248 

43.9-591 

8.7-72.8 

33.7-237 

330-11,343 

0.73-0.87 

0.55-1.8 

41.1-456 

15.7 

1.3 

0.6 

1.1 

1.7 

44.8 

283.4 

35.7 

145.2 

2,481 

0.33 

1.27 

97.8 

NR 

NR 

50(0 

10(0 

50(0 

100(a) 

250(b) 

10(0 

250(b) 

500(b) 

4(d) 

NR 

NR 
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TABLE 6-2 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE FTOI - GROUND-WATER SAMPLES 
ROUND I AND ROUND II 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS. TEXAS 
PAGE TWO 

Contaminant 
Base 

Background 
Concentration(a) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentration 

Average 
Concentration 

Standard/ 
Criteria 

Round II 
Trichloroethene (pg/L) 

Chromium (pg/L) 

Nickel (pg/L) 

NR 

ND 

ND 

1/2 

2/2 

2/2 

3.0 

105-1,850 

44-161 

1.5 

977.5 

102.5 

5(d) 

50(0 

100(a) 

Notes: NR 
ND 
E 

- not reported, 
-not detected, 
-estimated value. 

(a) Maximum Contaminant Level Goal - EPA, April 1989 unless noted otherwise. 
(b) Secondary Drinking Water Standard. 
(0 National Interim Primary Drinking Water Standard, 
(d) Maximum Contaminant Level. 



TABLE 6-3 

I 

o 

GROUND-WATER ANALYTICAL DATA 
FIRE PROTECTION TRAINING AREA-1 (FTOI) 

SHEPPARD AIR FORCE BASE, TEXAS 

Samp le Number 

SH0S-GW.MW501 -A 

S H 0 5 - G W - M W 5 0 2 A 

S H 0 5 G W - M W 5 0 3 - A 

S H 0 5 - G W - M W 0 n - A 

SHO5-GW-MW012-A 

S H 0 5 - G W - M W 0 1 3 A 

S H 0 5 - G W M W 0 1 4 A 

5 H O S - G W - M W 5 0 2 B 

S H 0 5 - G W M W 5 0 3 - B 

D d i e 

Sampled 

12/19/88 

12/19/88 

12/19/88 

11/17/88 

11/19/88 

11/17/88 

11/19/88 

07/14/89 

07/11/89 

(M9'k9) 

--

-

" 
4 

--

-

--

-
... 

Bis(2' 

^ I h y l ) 

p h t h a i a t e 

{ p g ' k g l 

--

-
110 

--

--

--

•-

--

Oi i ' i inn l f 

( m y / k g ) 

0 85 

1.7 

1.5 

0 55 

1 2 

13 

1 8 

NA 

NA 

( j i l n i i u i n 

( p y l ) 

-

• -

OU 

• -

( I l l . i i i O r 

(my/ I ) 

J62 0 

2 4 2 0 

591.0 

n o 

134 0 

346 0 

3 1 5 0 

NA 

NA 

i l i n i n i i u f l i 

(pg/i) 

12 

105 

1.850 

iJi n r.Myl 

p h t h a i a t e 

(I.9.I) 

--

6E 

H u m i i l f 

( ing.l) 

0 73 

0.77 

0 8 7 

--

--

NA 

NA 

N.Ik el 

( M 9 ' I ) 

--
43.6 

• -

22 

248 

44 

161 

N i t i a t e 

(mg/1) 

47 1 

10.8 

50.7 

8.7 

72.8 

38.7 

21.1 

NA 

NA 

Su l l a l e 

(mg/1) 

152 0 

1 3 0 0 

237.0 

33 7 

1 4 6 0 

122.0 

1 9 6 0 

NA 

NA 

l i i t h l i i r o e l h e i i e 

(pg/ i ) 

3E 

Total 

Dissolved 

Solids 

(mg/1) 

949 

1.105 

1.418 

330 

11,343 

7 75 

1.445 

NA 

NA 

Tota l 

PeKOleum 

Hydrocarbons 

(mg/1) 

--

-

--

118 0 

66 8 

456.0 

NA 

NA 

Note: (") - analytical resulis below Contract Required Detection Limits (CRDLs) 

E - Estimated value. 

NA - Not analyzed for thi^ paiametei 



TABLE 6-4 

SUBSURFACE SOIL ANALYTICAL DATA 
FIRE PROTECTION TRAINING AREA-1 (FTOI) 

SHEPPARD AIR FORCE BASE. TEXAS 

O l 

Sample Number 

SH05-SU-SB501-A 

SH05-SU-SB501-B 

SH05-SU-SB501-C 

SH05-SU-SB502-A 

SH05-SU-SB502-B 

SH05-SU-SB502-C 

SH05-SU-MW503-A 

SH05-SU-I\/1W503-B 

SH05-SU-MW503-C 

Date 

Sampled 

12/08/88 

12/08/88 

12/08/88 

12/08/88 

12/08/88 

12/08/88 

12/09/88 

12/09/88 

12/09/88 

Sample 

Depth 

4 

16 

18 

2 

8 

22 

2 

7 

10 

Arsenic 

(MQ/kg) 

2.1 

2.3 

26 

4 

3.5 

1.4 

5.7 

P3 

1.7 

Chromium 

(mg/kg) 

8.7 

11.4 

11.1 

10 

12.7 

6.6 

18.3 

7.3 

10.7 

Copper 

(mg/kg) 

8.6 

13 

34.9 

8.2 

8.3 

7.7 

13.8 

7.4 

6.5 

Lead 

(mg/kg) 

2.8 

3.8 

59 

7.5 

5.5 

11.6 

12 

3.8 

2.4 

Mercury 

(mg/kg) 

0.1 

0.2 

0.2 

0.2 

02 

0.2 

0.2 

0.2 

-

Nickel 

(mg/kg) 

11.1 

15 

18.2 

10.3 

16.7 

31.9 

15.7 

19 

Zinc 

(mg/kg) 

17.9 

38.9 

130 

25 

45.1 

69.1 

27.7 

24.7 

40.6 

Note: (-•) - analytical results below Contract Required Detection Limits (CRDLs) 



Three contaminants (chromium, nickel, and nitrate) were detected in site ground 

water at levels exceeding current/proposed Federal primary (health-based) 

standards. It should be noted that the nitrate concentration detected in the base 

background sample also exceeded the standard. Addit ionally, two organic 

chemicals, bis(2-ethylhexyl)phthalate and trichloroethene, which are classified as 

carcinogens, were detected. Bis(2-ethylhexyl) phthaiate was detected in one Round 1 

ground-water sample and trichloroethene was found in a Round II monitoring well 

sample. 

Table 6-5 presents carcinogenic and noncarcinogenic risk assessment results for the 

primary site contaminants, assuming that the ground water is used as a domestic 

water supply. The excess lifetime cancer risks estimated for exposure (routine 

ingestion) to the maximum and average concentrations are 4.09 x 10-5 and 6.2 x 10-6, 

respectively. The majority of the risk is attributable to bis(2-ethylhexyl)phthalate; 

however, the phthaiate contamination was not confirmed during the Round II 

sampling. Additionally, the trichloroethene level detected in one Round II 

monitoring well is less than the current Federal MCL of 5 ug/l. 

The Hazard Quotient calculated for chromium exceeds unity, indicating that adverse 

noncarcinogenic health effects could be anticipated for a human receptor routinely 

consuming water containing chromium at the detected concentrations. However, 

only the chromium concentration detected in one Round II monitoring well is high 

enough to create a noncarcinogenic health hazard for a human receptor routinely 

using the ground water for drinking water purposes. As stated previously, the 

shallow ground water underlying FTOI is not currently used as a domestic water 

supply source; the risks presented on Table 6-3 are for a theoretical human receptor 

who may use the ground water as a resource at sometime in the future. However, 

future use of the ground water is unlikely because the ground water is of limited 

quality (the common anions levels are high in the shallow ground water) and 

quantity. 

The shallow ground water at FTOI flows in a northwesterly direction and discharges 

to a creek, which runs through LF04. Although the creek has not been extensively 

sampled during the RI, volatile organics, chromium, and nickel were not detected in 

R34892 6-12 



TABLE 6-5 

GROUND-WATER RISK ANALYSIS RESULTS 
SITE FTOI 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 

Contaminant Concentrations 
Detected 

Exposure Dose 
(mg/kg/day)(a) 

Reference 
Dose 

(mg/kg/day) 

Hazard 
Quotient 

Cancer Slope 
Factor 

(mg/kg/day)-l 

Incremental 
Cancer Risk 

O l 

MAXIMUM CONCENTRATIONS (ROUND 1 OR ROUND II) 

Bis(2-ethylhexyl)phthalate 

Trichloroethene 

Chromium 

Nickel 

TOTAL 

100(1) 

3(11) 

1,850(11) 

161(11) 

2.86x10-3 

8.57x10-5 

5.3x10-2 

4.6x10-3 

2x10-2 

NA 

5x10-3 

2x10-2 

0.14 

-

10.6 

0.23 

1.4x10-2 

1.1 xlO-2 

NA 

NA 

4.0 X 10-5 

9.4 X 10-7 

-

-

4.09x10-5 

AVERAGE CONTAMINANT L 

Bis(2-ethylhexyl)phthalate 

Trichloroethene 

Chromium 

Nickel 

TOTAL 

EVELS (POSITIVE DETECTIONS ONLY/ALL SAMPLES) (ROUND 1 OR ROUND II) 

110/15.7(1) 

3/1.5(11) 

977.5/977.5(11) 

102.5/102.5(11) 

2.86x10-3/ 
4.1 xlO-4 

8.57x10-5/ 
4.3x10-5 

2.8x10-2 

2.9x10-3 

2x10-2 

NA 

5x10-3 

2x10-2 

0.14/0.02 

-

5.6 

0.15 

1.4x10-2 

1.1 xlO-2 

NA 

NA 

4.0x10-5/ 
5.7x10-6 

9.4x10-7/ 
4.7x10-7 

-

-

4.09 X 10-5/ 
6.2 X 10-6 

Note: NA-not available. 

(a) Exposure dose estimated assuming an adult receptor is routinely ingesting ground water. 



the surface water sample collected during the investigation of LF04. Human 

receptors and aquatic life may be potentially exposed to the ground-water 

contaminants migrating via the ground water to the surface water stream. 

However, this exposure pathway cannot be evaluated, based on the information 

available to date. 

6.7 RECOMMENDATIONS 

The remedial investigation conducted at FTOI indicates that the use of the site as a 

fire protection training area has not resulted in significant soil or ground-water 

contamination. The metals (nickel and chromium), n i t rate, and organic 

contamination detected in the ground water must be evaluated in light of the 

following: 

• Organic contamination was detected infrequently. The phthaiate 

contamination detected during the Round I sampling was not confirmed in 

Round II samples. The low-level volat i le organic g round-wate r 

contamination is below current Federal standards. 

• Nitrate concentrations in background ground-water samples are similar to 

those in Site FTOI ground-water samples. 

• Metals concentrations above background were detected infrequently. 

Chromium was detected at a concentration that could affect public health 

in one Round II monitoring well, only. Nickel concentrations exceeded a 

proposed Federal MCLG; however, the risk analysis results do not predict 

adverse noncarcinogenic health effects under the conservative conditions 

used in the risk assessment. 

• Metals were not detected above background in subsurface soil samples 

collected at the site. 
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• Nickel and chromium were not detected in a surface water sample taken 

from the unnamed creek and concentrations were background in the 

monitor ing wells sampled during the investigation of LF04 (which 

encompasses FTOI). 

Based on the lack of significant, site-related organic or inorganic contamination, it is 

recommended that Site FTOI be removed from further consideration as an IRP site. 

R34892 6-1 5 





7.0 SITE FT02 - FIRE PROTECTION TRAINING AREA 2 

7.1 SITE BACKGROUND AND HISTORY 

FT02 is located within the flight line north of the municipal airport terminal and 

Taxiway C (Figure 7-1 and Appendix 1-9) and was used as a small-scale fire protection 

training area from about 1968 until 1976. Typical usage consisted of one burn of off-

specification oil, fuels, and solvents every 3 to 6 months. Portions of the original 

burn pit and the foundation of an old oil-water separator, which apparently 

emptied to an adjacent storm drain, still exist at the site. The site is currently covered 

with grass, and no visible evidence of contamination is present at the surface. 

7.2 GEOLOGIC INVESTIGATION 

One soil boring was drilled to a depth of 50 feet at the site at the location shown on 

Figure 7-1. This boring was positioned between the site and an intermittent stream, 

which was assumed to be in the downgradient direction. In addition, four surface 

soil samples were collected to a depth of 2 feet using a modified Shelby tube 

sampler. The Shelby tube samples all penetrated a thin layer of clayey topsoil and 

reddish-brown clay. 

The soil boring penetrated 50 feet of clay, silt, and weathered shale. A boring log 

for SB601 is included in Appendix A. No moist zones or soil fractures were 

encountered to the depths explored, and the boring remained dry after standing 

open for several days. The boring was therefore abandoned and backfilled with 

grout. 

7.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

7.3.1 Surface Soil 

Surface-soil samples were obtained from the 0- to 2-foot interval at four locations 

during the investigation. The samples were collected from the center and 

circumference of the pit to determine the spatial distr ibution of potential 

contamination. These samples were analyzed for TCL VOCs, BNAs, PCBs, and Priority 

R34892 7-1 
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Pollutant metals. Sample-specific analyses are displayed on Figure 1-11 (Appendix I) 

and are summarized in Table 7-1. The concentrations of the metals found in the 

surface soils at this site are similar to background values and are less than published 

background concentrations for the north-central region of Texas. Organic 

contaminants were not detected in the surface soil samples. Because organic and 

inorganic contaminants were not detected in the samples, confirmatory sampling 

and analysis was not performed. 

7.3.2 Subsurface Soil 

A subsurface soil sample was collected at a depth of approximately 10 feet to 

determine the potential vertical extent of contamination. The soil boring was 

advanced to a depth of 50 feet without encountering a water-bearing zone. The 

sample obtained from the soil boring was analyzed for Priority Pollutant metals, 

CEC, TCL VOCs, BNAs, and PCBs. Analytical results are summarized in Table 7-2. 

Metal concentrations are similar to those reported for base background soils and 

indicate that previous activities did not have an impact on the environment. Organic 

contamination was not detected. As a result of the absence of contamination, 

confirmatory sampling and analysis was not performed. Sample-specific analytical 

results are summarized in Table 7-3 and illustrated on Figure I-l 1 (Appendix 1). 

7.4 POTENTIAL PUBLIC HEALTH RISKS 

The site investigation conducted at FT02 did not reveal any evidence of soil 

contamination resulting from the use of the site as a fire protection training area. 

The shallow ground-water aquifer was not encountered during the geologic 

investigation conducted at the site. Consequently, quantitative risk assessment was 

not necessary for the site. 

7.5 RECOMMENDATIONS 

Based on the absence of contamination and the limited activity at this site, it is 

recommended that the site be removed from further consideration under the IRP. 
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TABLE 7-1 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE FT02 

SURFACE SOILS 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS. TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

Round I 
Arsenic (mg/kg) 

Beryllium (mg/kg) 

Cadmium (mg/kg) 

Chromium (mg/kg) 

Lead (mg/kg) 

Nickel (mg/kg) 

2 

ND 

ND 

10.9 

6 

27.7 

6.5 

1.5 

NA(c) 

80 

31.5 

37.5 

4/4 

4/4 

1/4 

4/4 

4/4 

4/4 

3.4-6.1 

0.85-1.1 

IE 

11-18E 

11.7-13.7E 

9.6-16 

4.7 

0.99 

0.25 

15.8 

12.4 

13.4 

Note: E - estimated value. 
ND - Not Detected. 
NA-Not Available. 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 
(c) Dragun, 1988. 
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TABLE 7-2 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE FT02 

SUBSURFACE SOILS 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS. TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number Samples 

Range of 
Concentrations 

Average 
Concentration 

Round I 
Arsenic (mg/kg) 

Beryllium (mg/kg) 

Chromium (mg/kg) 

Lead (mg/kg) 

Nickel (mg/kg) 

CEC(meq/100g) 

2 

ND 

10.9 

6 

27.7 

10.6 

6.5 

1.5 

80.0 

31.5 

. 37.5 

NA 

4.1 

1.2 

22E 

9.84E 

20 

16.9 

4.1 

1.2 

22 

9.84 

20 

16.9 

Note: E - estimated value. 
ND - Not Detected. 
NA-Not Available. 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 
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TABLE 7-3 

SURFACE AND SUBSURFACE SOIL ANALYTICAL DATA 
FIRE PROTECTION TRAINING AREA 2 (FT02) 

SHEPPARD AIR FORCE BASE. TEXAS 

a> 

Sample Number 

SURFACE SOIL 

SH06-SS-SS601-A 

SH06-SS-SS602-A 

SH06-SS-SS603-A 

SH06-SS-SS604-A 

SUBSURFACE SOIL 

SH06-SU-MW601-A 

Date 

Sampled 

11/11/88 

11/11/88 

11/11/88 

11/11/88 

11/11/88 

Sample Depth 

(feet) 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

10 

Arsenic 

(mg/kg) 

6.1 

3.5 

3.4 

5.9 

4.1 

Beryllium 

(mg/kg) 

1.1 

1.0 

1.0 

1.2 

Cadmium 

(mg/kg) 

1.0E 

-

-

" 

Chromium 

(mg/kg) 

19E 

18E 

11 

15 

22E 

Lead 

(mg/kg) 

11.8E 

11.7E 

12.5E 

13.7E 

9.84E 

Nickel 

(mg/kg) 

16 

9.6 

13 

15 

20 

Notes: E-estimated value. 

(-) - analytical results below Contract Required Detection Limits (CRDLs). 
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8.0 SITE FT03 - FIRE PROTECTION TRAINING AREA 3 

8.1 SITE BACKGROUND AND HISTORY 

FT03 is located adjacent to the nor thern corner of the old municipal runway 

(currently Bridwell Road), and was activated in 1957 when FTOI was closed for 

construction o f t h e golf course. This fire protection t ra in ing area is in use at present 

t ime. The site consists of a storage area containing three, 2,000 gallon elevated fuel 

tanks, a concrete block bui ld ing, a mock-up of a T-38 aircraft used for fire t ra in ing, 

and a waste drainage and collection system (see Figure 8-1 and Figure 1-12 [Appendix 

I]). The drainage and collection system was installed in 1982 and consists of drainage 

collection and piping leading to an oi l-water separator and an unlined evaporation 

pond. The unburned fuel , which drains into the oi l -water separator, is pumped to 

the storage tanks for reuse. The water phase f lows to the pond, where it is then 

discharged to the sanitary sewer or al lowed to evaporate. Present burn frequency is 

approximately quarterly, and approximately 300 gallons of fuel are consumed per 

burn. Prior to 1982, no waste collection and separation system was in operat ion at 

this site. 

8.2 GEOPHYSICAL INVESTIGATION 

An EM survey was conducted dur ing the Phase 11 Investigation by Radian to detect 

and locate, to the extent possible, any contaminant migrat ion attr ibutable to FT03 

activities. Two initial grids were set up at the site. The northern grid encompassed 

the active training pit and the area toward the evaporat ion pond. The southern grid 

was centered on the active evaporation pond. The dimensions of the grids are 

100 feet by 200 feet and 300 feet by 200 feet, respectively. The EM survey results 

were inconclusive, probably as a result of interferences associated w i t h metal l ic 

materials in the vicinity o f t h e site. 

8.3 SOIL GAS SURVEY 

An NUS subcontractor conducted a soil gas survey at this site dur ing the RI. The 

purpose of this ef for t was to detect organic contaminant plumes migrat ing f rom 

the site and to aid in placement of moni tor ing wells (if such plumes existed). Soil 
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gas samples were collected from one-half inch boreholes which were produced by 

driving a steel rod into the soil with a slide hammer. A soil gas sample was then 

extracted by inserting a stainless steel tube and exerting negative pressure in the 

hole. The soil gas sample was then prepared and shipped for laboratory analysis. 

The analytical results revealed no widespread contamination, but some isolated 

areas with low concentrations of VOCs were identified. The soil gas survey report is 

included as Appendix D. 

8.4 HYDROGEOLOGIC INVESTIGATION 

A total of five borings were drilled at the site and were subsequently completed as 

monitoring wells. Radian Corporation installed three wells during the initial study 

(Radian, 1987). NUS installed two additional downgradient wells to insure that 

some wells at the site were screened across the water table to intercept fuels or 

solvents that tend to "float" upon the water table. 

Sand, silt, clay, and weathered sandstone and siltstone of the Petrolia Formation 

were encountered in the borings. The sand was reddish-brown, fine-grained, and 

clayey. Similarly, the clay and silt were reddish-brown and usually sandy. Sandstone 

was encountered in most o f the borings ranging in depth from about 10 to 20 feet, 

depending on the depth of weather ing. Sandstone was l ight brown to 

yellowish-brown with occasional opaque grams and green glauconite and was 

usually moderately soft. Siltstone was gray, sandy, thinly laminated and 

cross-laminated, and graded to shale with depth. Figure 1-13 (Appendix 1) displays 

the subsurface geology at the site. 

Water was usually observed in most of the borings, in samples from a depth of about 

25 feet. The static water level in the wells, however, was about 6 to 8 feet below the 

ground surface. Since there is no apparent confining layer at the site this 

observation may indicate that water was driven out of the core samples by drilling. 

However, the amount of clay matrix in the sand may produce semi-confined 

conditions. Ground water apparently flows southeast at the site, as shown on 

Figure 8-2. Hydraulic conductivity values at the site average 6.5 x 10-^ cm/sec, based 

on slug tests performed at MW-701 and MW-702. 
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8.5 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

8.5.1 Subsurface Soil 

A total of six subsurface soil samples were collected at various depths from two soil 

borings drilled during the investigation. These borings (SU-701 and SU-702) were 

later completed as monitoring wells (MW-701 and MW-702). Boring locations are 

shown on Figure 8-1. Based on the nature of activities at FT03, samples were 

analyzed for TCL VOCs, BNAs, PCBs, and Priority Pollutant metals. Sample-specific 

results are presented on Figure 1-15 (Appendix I) and are summarized in Table 8-1. 

Organic contaminants targeted by the analytical program were not detected in the 

subsurface soils. Generally, metals concentrations detected are similar to base or 

published background soil concentrations. The maximum arsenic and copper 

concentrations are five and ten times above base and regional background levels, 

respectively, but are within the range of naturally occurring arsenic and copper 

concentrations in soils of the United States. Arsenic concentrations of the western 

United States range from <0.1 to 97 mg/kg. Copper concentrations of the western 

United States range from 20 to 300 mg/kg, while concentrations in the eastern 

United States range from < 1 to 700 mg/kg (Shacklette and Boerngen, 1984). 

8.5.2 Ground Water 

During the Round I investigation, ground-water samples were collected from three 

existing monitoring wells (MW-8, MW-9, and MW-10), and from two new wells 

(MW-701 and MW-702) installed by NUS. Additionally, one ground-water sample 

was obtained from MW-701 during the Round II investigation. All ground-water 

samples were analyzed for Priority Pollutant metals TCL VOCs, BNAs, and PCBs. 

Sample-specific results are displayed on Figure 1-16 (Appendix I) and are summarized 

in Table 8-2. Organic contaminants were not detected in the ground-water samples. 

However, the nickel concentrations detected in MW-8 (Round I - C = 168 ng/L) and 

MW-701 (Round II - C = 372 pg/L) exceed the tentative MCLG (lOOyig/L) currently 

under consideration by the EPA. The maximum chromium concentration detected in 

MW-701 (500 pg/L) exceeds the current Federal MCL (50 pg/L). A review of the 

analytical results presented on Figure 1-16 (Appendix I) reveals that neither 

contaminant is prominent in theother monitoring wells. The nickel and chromium 
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TABLE 8-1 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE FT03 - SUBSURFACE SOILS 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS. TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

00 
I 

Round I 
Arsenic (mg/kg) 

Beryllium (mg/kg) 

Cadmium (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Zinc (mg/kg) 

CEC(meq/100g) 

2 

ND 

ND 

10.9 

32.1 

6 

0.4 

27.7 

36.2 

10.6 

6.5(0 

1.5 

— 

80 

15 

. 31.5 

0.04 

37.5 

33.5 

-

4/6 

4/6 

2/6 

6/6 

6/6 

6/6 

6/6 

6/6 

6/6 

1/1 

1.3-42.4 

0.6-2.2 

2.3E-2.8E 

8.0-56.9 

14.3-440 

1.8-4.3 

0.10-0.30 

11.7-42.1 

24.6E-79.8 

9.4 

8.8 

0.7 

0.9 

26.1 

104 

3.1 

0.18 

23.9 

41.8 

9.4 

Notes: ND-not detected. 
- - not reported. 
E -estimated value. 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 
(0 Arsenic levels in soils of the western United States range from <0.1 to 97 mg/kg. Copper levels in soils of the 

western United States range from 20 to 300 mg/kg. Copper levels in soils of the eastern United States range from 
< 1 to 700 mg/kg (Shacklette and Boerngen, 1984). 
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TABLE 8-2 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE FT03 - GROUND-WATER SAMPLES - ROUND I AND ROUND 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS. TEXAS 

00 

Contaminant 
Base 

Background 
Concentration(a) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentration 

Average 
Concentration 

Standard/ 
Criteria 

Round I 
Arsenic (pg/L) 

Copper (pg/L) 

Lead (pg/L) 

Nickel (pg/L) 

Selenium (pg/L) 

ND 

ND 

ND 

ND 

4.17 

1/5 

1/5 

1/5 

2/5 

1/5 

5.0 

60 

13.0E 

38.2-168 

3.0 

1.0 

12 

2.6 

41.2 

0.6 

50(c) 

1.300(b) 

50(c) 

100(b) 

10(c) 

Round II 
Chromium (pg/L) 

Nickel (pg/L) 

ND 

ND 

1/1 

1/1 

500 

372 

500 

372 

50(c) 

100(b) 

Note: ND-not detected. 
E -estimated value. 

(a) Concentration detected in MW-BB-01. 
(b) Maximum Contaminant Level Goal - EPA, April 1989 unless noted otherwise. 
(c) NIPDWS - National Interim Primary Drinking Water Standard. 



levels detected in the ground water are considered l imited evidence of the use of the 

site as a f ire protect ion t ra in ing area, assuming tha t solvents containing metallic 

substances were burned at FT03. However, the sporadic occurrence of these metals 

and the absence of widespread organic contaminat ion indicates that the site is not a 

significant contaminant source. It should be noted that MW-8 is located upgradient 

of the operations area at FT03. Therefore, the presence of nickel in this wel l may not 

be at tr ibutable to site activities. Table 8-3 summarizes the analytical data at Site 

FT03. 

8.6 POTENTIAL PUBLIC HEALTH RISKS 

The ch rom ium and nickel con tam ina t i on sporadical ly detected in the FT03 

moni tor ing wells may be evidence of the use of the site as a fire protection ti 'aining 

area. However, organic contaminants (e.g., benzene) and lead, which are frequently 

found as a result of fuel /oi l contaminat ion , were not detected. Add i t iona l ly , 

upgradient sources may be contr ibut ing to the metal contaminat ion, as evidenced 

by the detection of nickel in upgradient well MW-8. 

The maximum chromium and nickel concentrations detected in MW-8 and MW-701 

are in excess of current/proposed Federal MCLs/MCLGs. The risk assessment results 

presented in the fo l lowing table demonstrate that routine consumption of water 

containing such levels of chromium could result in adverse noncarcinogenic health 

effects in an adul t receptor (i.e., the hazard quot ient exceeds unity). The nickel 

concentrations detected in the ground water are not expected to cause adverse 

noncarcinogenic health effects: 

Parameter 

Nickel 

Chromium 

MCL/MCLG 

100 pg/L 

50 pg/L 

Maximum Cone, 
at Site FT03 

372 pg/L 

500 pg/L 

Hazard 
Quotient 

0.53 

2.9 

It should be noted tha t chromium was de tec ted in only one d o w n g r a d i e n t 

moni tor ing wel l (Round II). Furthermore, the estimated risk is for a theoret ical 

human receptor who uses the shallow ground water as a domestic water supply 

source. In reality, the shallow ground water aquifer at Sheppard AFB is not currently 

used as a domestic water supply resource. Future use of the aquifer is unlikely 
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TABLE 8-3 

SUBSURFACE SOIL AND GROUND-WATER ANALYTICAL DATA 
FIRE PROTECTION TRAINING AREA - 3 (FT03) 

SHEPPARD AIR FORCE BASE, TEXAS 

00 
I 

Sample Number 

SUBSURFACE SOIL 

SH07-SU-SB701-A 

SH07-SU-SB701-B 

SH07-SU-SB701-C 

SH07-SU-SB702-A 

SH07-SU-SB702-B 

SH07-SU-SB702-C 

Date 

Sampled 

12/07/88 

12/07/88 

12/07/88 

12/09/88 

12/09/88 

12/09/88 

Sample Depth 

(feet) 

4 

13 

17 

10 

25 

27 

Arsenic 

(mg/kg) 

1.6 

--

--

1.3 

7.6 

42.4 

Berylium 

(mg/kg) 

0.6 

0.6 

0.7 

--

--

2.2 

Cadmium 

(mg/kg) 

-

--

--

-

2.3E 

2.8E 

Chromium 

(mg/kg) 

42.8 

12.1 

56.9 

14.2 

8 

22.6 

Copper 

(mg/kg) 

42E 

35E 

33E 

14.3 

59.5 

440 

Lead 

(mg/kg) 

2.2 

1.8 

2.7 

36 

4 

4.3 

Mercury 

(mg/kg) 

0.2 

0.2 

0.3 

0.1 

0.1 

0.2 

Nickel 

(mg/kg) 

18.7 

11.7 

42.1 

15.5 

14.2 

41.3 

Zinc 

(mg/kg) 

13.IE 

24.6E 

54.3E 

27.7 

33.4 

79 8 

Sample Number 

GROUNDWATER 

SH07-GW-MW701-A 

SH07-GW-MW009-A 

SH07-GW-MW008-A 

SH07-GW-MW701-B(^) 

Date 

Sampled 

12/20/88 

11/19/88 

11/19/88 

07/14/89 

Arsenic 

(M9/I) 

-

5 

--

--

Copper 

(pg/l) 

" 

60 

--

Lead 

(pg/l) 

-

--

13E 

Nickel 

(Mg/1) 

38.2 

--

168 

372 

Selenium 

(pg/l) 

-

-

3 

Chromium 

(ug/l) 

-

-

•-

500 

Notes: E - estimated value 

(-•) • analytical results below Contract Required Detection Limits (CRDLs) 

(•*> Round 11 Sampling 



because the natural ground water at Sheppard AFB contains high concentrations of 

common anions and the aquifer has a low yield. 

8.7 RECOMMENDATIONS 

The remedial investigation conducted at Site FT03 indicates that the use of the site as 

a fire protection training area has not resulted in significant soil or ground-water 

contamination. The nickel and chromium contamination detected in ground water 

samples should be evaluated in light of the following: 

• Metal concentrations above background were detected infrequently. 

Chromium was detected in one downgrad ien t we l l , only. Metal 

contamination was absent from two of the three downgradient wells. 

• Upgradient sources may be contributing to the presence of metals, as 

evidenced by the above-background nickel concentration in the upgradient 

well (MW-8). 

• The shallow ground-water at Sheppard AFB is not currently used as a 

domestic water supply Source, and future use is considered unlikely. 

Consequently, there are no potential human receptors. 

The available data indicate that FT03 is not a significant source of contamination. 

Based on available data indicating FT03 is not a significant source of contamination, 

it is recommended that Site FT03 be removed from further IRP consideration. 
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9.0 SITE LF04-LANDFILL 1 

9.1 SITE BACKGROUND AND HISTORY 

Site LF04 was operated from 1941 unti l about 1957, when it was completely closed 

and graded for construction of the base golf course. The landfi l l was approximately 

100 acres in size, as shown on Figure 9-1, based on aerial photographs and interviews 

wi th base personnel (Engineering-Science, 1984). The western port ion o f t h e landfi l l 

was closed about 1952, and base housing was subsequently constructed on the area. 

The landfi l l was a trench-and-fil l operat ion. Trenches were oriented in an east-west 

direction and were approximately 14feet deep. Wastes were regularly burned at 

the site. The landfi l l accepted primarily normal base refuse, but incinerator ash, 

sludge f rom the wastewater t reatment plant drying beds, and some hardfi l l and 

construction rubble were also disposed in Site LF04. Other important features of Site 

LF04 are the adjacent structures, which include the wastewater t reatment plant, a 

reported low-level radioactive waste disposal wel l (RW07), an early fire protection 

training area (Site FTOI), and an ordnance bui ld ing. The wastewater t reatment 

facility and radioactive waste disposal wel l are nor th o f the land f i l l ; the o ther 

structures were removed during construction of the golf course. Because most of 

the base's combustible liquids were used in f ire protection t ra in ing, it is assumed 

that l i t t le or no waste fuel and oil were deposited in this landfi l l . 

9.2 HYDROGEOLOGIC INVESTIGATION 

In November 1988, three borings were dri l led around the perimeter of this site at the 

locations shown on Figure 9-1 (MW-301, MW-302, MW-303). Al l three bor ings 

encountered ground water and were completed as moni tor ing wells. The borings 

ranged in depth f rom 33 feet at MW-301 to 52 feet at MW-303, based on the depth 

to ground water. These wells were installed to provide ground-water samples for 

laboratory analyses and information on ground-water f l ow direction. 

The geology of Site LF04 consists of reddish-brown clay and clayey si l t w i t h 

blue-green, f ine-grained sandstone. The sandstone was encountered at depths of 20 

to 30 feet in MW-301 and MW-302, and the deposit is probably continuous between 
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the borings. Figure 1-3 (Appendix I) shows the location of profile B-B' shown in 

Figure 1-4, which illustrates the stratigraphy at the site. MW-303 encountered only 

silty clay to total depth (52 feet). The silt and clay reflect in-place weathering of the 

underlying shale and siltstone bedrock of the Petrolia Formation. The sandstone, 

being more resistant to weathering, retains its lithologic integrity but is softened 

somewhat by the infiltration of ground water. The shale and siltstone, being more 

easily weathered, have been altered to clay and silt, but some evidence of original 

bedding remains. 

Ground water was encountered in the sandstone in both MW-301 and MW-302. The 

water levels in both wells rose more than 10 feet above the top of the sandstone, 

which suggests that ground water exists under confined conditions. The ground 

water in MW-303 was encountered as a seep at a depth of about 50 feet. The water 

level in MW-303 rose very slowly over several days to a depth of about 9 feet below 

ground surface, a fact that also suggests confined conditions. Ground water 

apparently moves through the clay in fractures or other inherent weaknesses in the 

soil. The ground water at MW-303 is also apparently under confining pressure, but 

the confining layer is not as well-defined as the sandstone that is present in the 

other two wells. 

Ground-water flows in a southerly direction in the vicinity of MW-301 and MW-302, 

which mimics the direction of the surface water flow in the neighboring stream 

[Figure 1-5 (Appendix 1)]. The ground water at MW-303 appears to be unrelated to 

the system at MW-301 and MW-302. Ground water at MW-303 probably flows to 

the east, generally following topography. 

Slug tests conducted at MW-301, MW-302, and MW-303 yielded hydraulic 

conductivity values of 7.7 x 10-5 cm/sec, 6.9 x 10-4 cm/sec, and 6.4 x 10-5 cm/sec, 

respectively. The hydraulic conductivity at MW-303 is the lowest at the site, as 

anticipated-based on the silty clay lithology and the sluggish infiltration of ground 

water into the well after completion. 

9.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

9.3.1 Surface Soils 

One surface soil sample was taken during the Round 1 of the investigation and 

analyzed for Priority Pollutant metals, TCL VOCs, BNAs, and PCBs. The sample was 
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taken from an area near base housing to evaluate the possibility of surface 

contamination affecting public health. A review of the chromatograms for the PCB 

analyses indicated the possibility of pesticide contamination in the area. Because 

these analyses were not subject to second-column confirmation, the pesticide 

identification and quantification were tentative. Four additional surface soil 

samples were collected (Round 11) and analyzed for TCL pesticides and pH. One of 

these soil samples was also analyzed for TOC. All sampling locations are depicted on 

Figure 1-3. Sample-specific analytical results are displayed on Figures 1-6 and 1-7 

(Appendix I) and summarized in Table 9-1. 

The analytical results presented on Table 9-1 indicate that landfilling activities at 

Site LF04 have not affected surface soil. The concentrations of metals detected are 

generally similar to base or published background values. The following pesticides 

were detected during the investigation: 

Delta-BHC 

Heptachlor 

4,4'-DDT 

4,4'-DDE 

Dieldrin 

Gamma-chlordc 

(Cmax 

(Cmax 

(Cmax 

(Cmax 

(Cmax 

m e ( C m a y 

= 17iig/kg) 

= 200pg/kg) 

= 85 ug/kg) 

= 170 ug/kg) 

= 150 ug/kg) 

= 270ua/ka) 

No source of the low-level pesticide contamination was identified during the 

investigation. However, the concentrations and types of pesticides detected suggest 

that the contamination may be the result of past insecticide application at 

Sheppard AFB. 

9.3.2 Subsurface Soils 

One subsurface soil sample was collected from each of three monitoring wells 

installed at LF04. Samples from soil borings SU-MW-301, 302, and 303 were collected 

at a depth of 5 feet to examine soil affected by prior landfilling practices. The 

samples were analyzed for TCL VOCs, BNAs, and PCBs as well as Priority Pollutant 

metals. In addition, one soil sample was analyzed for CEC. Sample locations are 

shown on Figure 1-3 (Appendix I). Sample-specific analytical results are displayed on 

Figure 1-6 and are summarized in Table 9-2. No organic compounds were detected in 
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TABLE 9-1 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF04 - SURFACE SOILS 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS. TEXAS 

\o 

Contaminant Base Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

Round I 
Arsenic (mg/kg) 

Beryllium (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Zinc (mg/kg) 

2 

ND 

10.9 

32.1 

6 

0.4 

27.7 

36.2 

6.5 

1.5 

80.0 

15.0 

31.5 

0.04 

37.5 

33.5 

1.9 

0.9 

35.7 

26.2E 

31.8 

0.3 

30.5 

60.3E 

1.9 

0.9 

35.7 

26.2 

31.8 

0.3 

30.5 

60.3 



& TABLE 9-1 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF04 - SURFACE SOILS 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 
PAGE TWO 

Contaminant Base Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

VO 
I 

Round II 
Delta-BHC (pg/kg) 

Heptachlor (pg/kg) 

4.4'-DDT (yg/kg) 

4,4'-DDE (pg/kg) 

Dieldrin (pg/kg) 

Gamma-chlordane 
(pg/kg) 

pH 

TOC (mg/kg) 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1/4 

1/4 

4/4 

4/4 

1/4 

2/4 

4/4 

1/1 

17.0 

200.0 

36-85.0 

19.0-170.0 

150.0 

100-270.0 

5.6-7.5 

15,000 

4.3 

50 

57 

84.25 

37.5 

925 

6.7 

15,000 

Notes: NA - not available/not analyzed. 
ND- not detected. 
E -estimated value. 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 
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TABLE 9-2 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF04 - SUBSURFACE SOILS 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 

VO 

Contaminant Base Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

Round I 
Arsenic (mg/kg) 

Beryllium (mg/kg) 

Chromium (mg/kg) 

Lead (mg/kg) 

Nickel (mg/kg) 

Zinc (mg/kg) 

CEC(meq/100g) 

2 

ND 

10.9 

6 

27.7 

36.2 

10.6 

6.5 

1.5 

80.0 

31.5 

37.5 

33.5 

NA 

3/3 

3/3 

3/3 

3/3 

3/3 

3/3 

1/1 

1.67-3.56 

1.0-2.4 

29.0-34.0 

4.1-5.7 

30.0-37.0 

54.0-80.0 

38.8 

2.5 

1.5 

31.7 

5.0 

34.3 

63.3 

38.8 

Notes: NA - not available. 
ND- not detected. 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984). 



the subsurface soil. The concentrations of inorganics are similar to background 

levels for this region of the United States. 

9.3.3 Surface Water/Sediment 

Duplicate surface water and sediment samples were collected from an area where 

the unnamed creek flows through the boundary of the base golf course. The 

samples were analyzed for TCL VOCs, BNAs, and PCBs, and Priority Pollutant metals. 

Additionally, the surface water samples were analyzed for the common anions and 

TDS. Sample-specific analytical results are displayed on Figures 1-6 and 1-8 

(Appendix I) and summarized in Table 9-3. No organic contaminants were detected 

in the surface water or sediment samples collected at LF04. Generally, the 

concentrations of metals detected in the sediments are similar to base or published 

background soil values. Chromium, zinc, and lead are present at five to ten times the 

concentrations detected in the background soil samples, but are similar to regional 

background levels or are within the range reported for soils of the western United 

States. Lead levels in soils of the western United States range from <10 

to 700 mg/kg. Chromium levels in soils of the western United States range from 3 

to 2,000 mg/kg. Zinc levels in soils of the western United States range from 10 

to 2,100 mg/kg (Shacklette and Boerngen, 1984). These metals were not detected at 

elevated concentrations in site soils, surface waters, or ground waters. Four metals 

(antimony, arsenic, silver, and zinc) were detected in one of the duplicate surface 

water samples. The metals concentrations exceed the MCLG for antimony (3 pg/L) 

and the MCL for arsenic (50 pg/L); however, these metals were not detected in the 

duplicate sample. 

9.3.4 Ground Water 

Ground-water samples were collected from two of three monitoring wells (MW-301 

and MW-302) installed at Site LF04. Round 1 ground-water samples were analyzed 

for TCL VOCs, BNAs, and PCBs, as well as the Priority Pollutant metals and cyanide. 

The sample from MW-301 was also analyzed for TDS and the common anions. 

Round II ground-water samples were analyzed for Priority Pollutants metals, radium-

226, and radium-228. Sample-specific analytical results are shown on Figure 1-8 

(Appendix I) and summarized in Table 9-4. Bis(2-ethylhexyl)phthalate (3 pg/L) was 

the only organic contaminant detected in site ground water and was not detected in 

R34892 9-8 



TABLE 9-3 
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OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF04 - SURFACE WATER/SEDIMENTS 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 

Contaminant Base Background 
Concentration(a) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentrations 

Standard/ 
Criteria 

Round I-Sediment 
Arsenic (mg/kg) 

Beryllium (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Silver (mg/kg) 

Zinc (mg/kg) 

2 

ND 

10.9 

32.1 

6 

0.4 

27.7 

ND 

36.2 

2/2 

1/2 

2/2 

2/2 

2/2 

. 2/2 

2/2 

2/2 

2/2 

2.6-2.9 

1.1 

68.9-77.2 

44E-51.4E 

78-120 

1.1-1.4 

24.8-36.4 

2.3E-2.7E 

110E-130E 

2.75 

0.55 

73.0 

47.7 

99.0 

1.25 

30.6 

2.5 

120 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Round I - Surface-Water 
Antimony (pg/L) 

Arsenic (pg/L) 

Silver (pg/L) 

Zinc (pg/L) 

Cyanide (pg/L) 

TDS (mg/kg) 

Chloride (mg/kg) 

ND 

ND 

ND 

ND 

ND 

796 

90.7 

1/2 

1/2 

1/2 

1/2 

2/2 

2/2 

2/2 

66.3E 

74.6 

7.8E 

128E 

17.5-80.0 

431-460 

147-150 

32.2 

37.3 

3.9 

6.4 

48.75 

445.5 

148.5 

3(e) 

50(b) 

50(b) 

5,000(0 

200(e) 

500(c) 

250(c) 



TABLE 9-3 
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OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF04- SURFACE WATER/SEDIMENTS 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 
PAGE TWO 

Contaminant 
Base Background 
Concentration(a) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentrations 

Standard/ 
Criteria 

Round II - Surface-Water (continued) 
Nitrate (mg/L) 

Sulfate (mg/L) 

Fluoride (mg/L) 

Bromide (mg/L) 

Orthophosphate (mg/L) 

Total phosphate (mg/L) 

ND 

62.4 

0.82 

0.5 

ND 

ND 

2/2 

2/2 

2/2 

2/2 

2/2 

2/2 
1 

0.3-0.4 

47.9-53.6 

2.2-2.3 

0.57-0.74 

15-16 

4.81-4.98 

0.35 

50.75 

2.25 

0.65 

15.5 

4.89 

1(d) 

250(c) 

4(d) 

NA 

NA 

NA 

Notes: NA-not available. 
ND-not detected. 
E -estimated value. 

(a) Average of two subsurface soils/one ground-water sample(s) collected on the base, not near any IRP site. 
(b) NIPDWS - National Interim Primary Drinking Water Standard. 
(c) Secondary Drinking Water Standard. 
(d) 40 CFR Parts 141. 142 and 143 (May 1989). 
(e) USEPA, October 1989. 
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TABLE 9-4 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF04 - GROUND WATER 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS. TEXAS 

VO 

Contaminant 
Base 

Background 
Concentration 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

Standard/ 
Criteria 

Round I 

Bis(2-ethylhexyl) 
phthaiate (pg/L) 

Copper (pg/L) 

Selenium (pg/L) 

Chloride (mg/L) 

Nitrate (mg/L) 

Sulfate (mg/L) 

Fluoride (mg/L) 

Bromide (mg/L) 

TDS (mg/L) 

Zinc (pg/L) 

ND 

ND 

4.17 

90.7 

65.9 

62.4 

0.82 

0.5 

796 

ND 

1/2 

1/2 

1/2 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

l/2(d) 

3 

164 

5.82 

617 

0.26 

291 

2.1 

2.9 

2,914 

102-104 

1.5 

82 

2.9 

617 

0.26 

291 

2.1 

2.9 

2,914 

103 

NA 

1.300(a) 

10(c) 

250(b) 

10(0 

250(b) 

4(e) 

NA 

500(b) 

5,000(b) 
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TABLE 9-4 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF04 - GROUND WATER 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 
PAGE TWO 

Contaminant 
Base 

Background 
Concentration 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

Standard/ 
Criteria 

Roundll 
Arsenic 

Nickel 

Radium 226 

Radium 228 

ND 

ND 

ND 

1.8 ± 0.7 

2/5 

1/5 

1/5 

3/5 

5.9-20.3 

26 

3.5 

2.2-4.4 

13.1 

26.0 

3.5 

3.5 

50(0 

100(a) 

5(0 

5(0 

Note: N D - n o t detected. 
NA- not applicable 

(a) USEPA. October 1989. 
(b) Secondary Drinking Water Standard. 
(c) Primary Drinking Water Regulation advisory. 
(d) Zinc results were reported for sample (and duplicate) f rom MW-302. 
(e) Federal SDWA Primary MCL. 



any other environmental media sampled at the site. Metals concentrations (copper, 

nickel, selenium, and arsenic) were below MCLs/MCLGs. However, the chloride, 

sulfate, and TDS concentrations reported for MW-301 exceed Secondary Drinking 

Water Standards, which are based on aesthetic considerations, only. The combined 

radium 226/228 activity for one Round II ground-water sample marginally exceeds 

the Primary Drinking Water Standard of 5pCi/L. Radium 226/228 activities in the 

duplicate sample did not exceed the standard. The radiological.activitiesatSite LF04 

probably reflect base background conditions. Tables 9-5, 9-6, and 9-7 summarize the 

analytical data at Site LF04. 

9.4 POTENTIAL PUBLIC HEALTH RISKS 

This section discusses the potential public health risks estimated for human exposure 

to selected indicator compounds detected in the various environmental media at 

Site LF04. The risk assessment methodology used to calculate exposure doses and 

risks is presented in Section 4.0. 

Surface Soil Exposures 

As presented in Section 7.3, surface soil and sediment samples collected at Site LF04 

show minimal evidence of landfill-related contamination. Generally, the metals 

concentrations are similar to those in base and/or regional background samples. The 

pesticides detected in the Round II surface soifsamples are probably the result of 

historical pesticide use at Sheppard AFB. Because residential housing now exists in 

one section of the area that was previously included in the landfi l l , this risk 

assessment will consider risks to residents as a result of exposure to pesticides 

detected in the surface soils. The following indicator compounds are evaluated: 

• Delta-BHC 

• Heptachlor 

• 4,4'-DDT 

• 4,4'-DDE 

• Dieldrin 

• Gamma-chlordane 

The Hawley Model discussed in Section 4.5 (page 4-31) was used to estimate risks to 

individuals now residing in this area of the landfill. The risk assessment results 
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TABLE 9-5 

SURFACE AND SUBSURFACE SOIL ANALYTICAL DATA 
LF04-LANDFILL 1 

SHEPPARD AIR FORCE BASE, TEXAS 

VO 
I 

Sample Number 

SUBSURFACE SOIL 

SH03-SU-SB301-A 

SH03-SU-MW303-A 

SH03-SU-MW302-A 

SURFACE SOIL 

SH03-SS-001-1 

SEDIMENT 

SH03-SE-001-1 

SH03-SE-001-10 

Date 

Sampled 

11/12/88 

11/13/88 

11/13/88 

12/07/89 

12/07/89 

12/07/89 

Sample Depth 

(feet) 

10 

12 

11 

0-0.05 

0-0 5 

0-0.5 

Arsenic 

(mg/kg) 

3.56 

2,38 

1.67 

1.9 

2.6 

29 

Beryllium 

(mg/kg) 

1.1 

24 

1.0 

09 

(--

1.1 

Chromium 

(mg/kg) 

32 

34 

29 

35.7 

77.2 

68.9 

Copper 

(mg/kg) 

-

-

-

26.2 

44E 

51.4E 

Lead 

(mg/kg) 

4.1 

5.7 

5.4 

31.8 

78.1 

120 

Mercury 

(mg/kg) 

-

-

-

03 

1.1 

1.4 

Nickel 

(mg/kg) 

37 

36 

30 

30.5 

36.4 

24.8 

Silver 

(mg/kg) 

-

-

-

-

2.3E 

2 7E 

Zinc 

(mg/kg) 

56 

54 

80 

60.3 

110E 

130E 

Note: (-) - analytical results below Contract Required Detection Limits (CRDLs). 

E - Estimated value. 
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TABLE 9-6 

GROUND-WATER AND SURFACE-WATER ANALYTICAL DATA 
LF04-LANDFILL 1 

SHEPPARD AIR FORCE BASE. TEXAS 

GROUND WATER 

VO 

Sample Number 

SH03-GW-MW301-A 

SH03-GW-MW302-A 

SH02-GW-MW302-A 

SH03-GW-MW302-X 

SH03-GW-MW301-C 

SH03-GW-MW302-C 

Date 

Sampled 

11/17/88 

11/15/88 

12/18/88 

11/15/88 

07/17/89 

07/17/89 

Arsenic 

(lig/l) 

-

-

-

-

20.3 

5.9 

BEHP(a) 

(MQ/I) 

-

-

3E 

-

-

-

Bromine 

(mg/i) 

2.9 

NA 

NA 

NA 

NA 

NA 

Chloride 

(mg/1) 

617.0 

NA 

NA 

NA 

NA 

NA 

Copper 

(ug/l) 

-

-

164E 

-

-

-

Fluoride 

(mg/1) 

2.1 

NA 

NA 

NA 

NA 

NA 

Nickel 

(lig/l) 

-

-

-

26 

• -

Nitrate 

(mg/1) 

0.26 

NA 

NA 

NA 

NA 

NA 

Selenium 

(ug/l) 

5.82 

-

-

-

-

Sulfate 

(mg/1) 

291.0 

NA 

NA 

NA 

NA 

NA 

TDS 

(mg/1) 

2,914 • 

NA 

NA 

NA 

NA 

NA 

Zinc 

(pg/l) 

-

102 

-

104 

-

-

SURFACEWATER 

Sample Number 

SH03-SW001-1 

SH03-SW001-1D 

Date 

Sampled 

12/07/89 

12/07/89 

Ant imony 

(MQ/I) 

-

66.3 

Arsenic 

(pg/l) 

74.6 

-

Bromine 

(mg/1) 

0.74 

0.57 

Chloride 

(mg/1) 

150.0 

147.0 

Cyanide 

(mg/1) 

80.3 

17.5 

Fluoride 

(mg/1) 

2.2 

2.3 

Nitrate 

(mg/1) 

0.4 

0.3 

Phosphate as 

Phosphorous 

(mg/1) 

16.0 

15.0 

Silver 

(Mg;i) 

-

7.8 

Sulfate 

(mg/1) 

53.6 

47.9 

TDS 

(mg/1) 

431 

460 

Total 

Petroleum 

Hydrocarbons 

(mg/1) 

4,980 

4.810 

Zinc 

(pg/i) 

-

128 

<«> Bis(2-ethylhexyl)phthalate. 

Notes: (-) - analytical results below Contract Required Detectiori Limits (CRDLs) 

E -estimated value. 

NA - Not analyzed for this parameter. 

Samples taken for radiological background from this site are not included in this table. 



TABLE 9-7 

PESTICIDE CONCENTRATIONS IN SURFACE SOILS(a) 
LF04-LANDFILL 1 

SHEPPARD AIR FORCE BASE, TEXAS 

Sample 
Number 

SH03-SS-SS304-A 

SH03-SS-SS305-A 

SH03-SS-SS306-A 

SH03-SS-SS307-A 

Date 

Sampled 

07/12/89 

07/12/89 

07/12/89 

07/12/89 

Delta BHC 

(ug/kg) 

17 

-

-

-

DDT 

(ug/kg) 

36 

85 

49 

58 

DDE 

(pg/kg) 

19 

170 

67 

81 

Dieldrin 

(pg/kg) 

-

150 

Heptachlor 

(pg/kg) 

-

-

-

200 

Chlordane 

(pg/kg) 

" 

100 

-

270 

Note: (-) - analytical results below Contract Required Detection Limits (CRDLs). 

M Round II sampling. 
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presented in Table 9-8 indicate that even when maximum contaminant 

concentrations are evaluated (the worst-case scenario), the incremental cancer risk 

estimated for an individual who resides all of his/her life in this area is 2.9 x 10-6. The 

risk is below 1 x 10-6 when average contaminant concentrations are evaluated (the 

plausible-case scenario). The Hazard Index, calculated as an indicator of 

noncarcinogenic risk, never exceeds unity. Thus, adverse noncarcinogenic health 

effects would not be anticipated under the exposure conditions established in the 

risk assessment. 

Surface Water/Sediment Exposures 

The analytical results presented in Section 9.3 indicate that there is little evidence of 

landfill-related contamination in the surface water or sediments of the unnamed 

creek passing through Site LF04. However, chromium, lead, and zinc levels were 

detected in the sediments at concentrations five to ten times those found in 

background soil samples, and arsenic and antimony were detected in one of the 

duplicate surface water samples. This unnamed creek is not used as a water supply 

source, and it is not suitable for recreational activities; therefore, it is unlikely that 

human receptors would be affected by metals in the surface waters. However, 

residents (e.g., adolescents) from the adjoining housing complex (trespassing across 

the site) or base personnel working in the area may occasionally come in contact 

with the sediments. In worst-case exposure scenario, a resident would contact the 

sediments and subsequently ingest a small amount of the sediments adhering to 

his/her hands, as a result of hand-to-mouth contact. Table 9-9 summarizes the 

results of the risk assessment, assuming that a resident from the neighboring 

housing complex is frequently exposed to the sediments of the unnamed creek. The 

risk assessment results indicate that adverse noncarcinogenic health effects would 

not be anticipated under the defined exposure scenarios. 

In summary, the risk assessment results presented in tables 9-8 and 9-9 indicate that 

the pesticides detected in the surface soils of Site LF04 result in incremental cancer 

risks below 1 x 10-6 when the reasonable (plausible) case exposure scenario is 

evaluated; adverse noncarcinogenic health risks are not anticipated. Also, adverse 

health effects are not predicted for residents (or base personnel) who contact 

surface waters or sediments of the creek. 
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SUMMARY OF RISK ASSESSMENT RESULTS 
PESTICIDE EXPOSURE - RESIDENTIAL SETTING-SITE LF04 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 

Incremental Cancer Risk 

Maximum Contaminant 
Concentrations 

(Worst-Case Scenario) 

2.9x10-6 

Average Contaminant 
Concentrations(a) 

(Plausible-Case Scenario) 

8.4x10-7 

Hazard Index 

Maximum Contaminant 
Concentrations 

1.4x10-1 

Average Contaminant 
Concentrations(i) 

4.2x10-2 

(a) Arithmetic average contaminant levels calculated using zero for non-detects. 

VO 
I 

00 

TABLE 9-9 

SUMMARY OF RISK ANALYSIS RESULTS 
METALS EXPOSURE - NONRESIDENTIAL SETTING-SITE LF04 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS. TEXAS 

Contaminant 

Chromium 

Lead 

Zinc 

Hazard Quotient 

Maximum Contaminant Concentration 
(Worst-Case Scenario) 

Adul t Receptor 

8.0x10-3 

4.2x10-2 

3.0x10-4 

Adolescent 
Receptor 

5.0x10-3 

2.7x10-2 

2.0x10-4 

Average Contaminant Concentrations 
(Plausible-Case Scenario) 

Adult Receptor 

7.0x10-3 

3.5x10-2 

2.9x10-4 

Adolescent 
Receptor 

5.0x10-3 

2.2x10-2 

2.0x10-4 



9.5 RECOMMENDATIONS 

The remedial investigation conducted at Site LF04 indicates that landfilling activities 

have not resulted in significant soil, surface water, sediment, or ground-water 

contamination. The only organic compounds detected were low concentrations of 

pesticides in site surface soils that appear to reflect past pesticide applications. The 

risk assessment results do not indicate that the pesticides present a significant health 

risk. An evaluation of metals detected in site sediments above site background soil 

concentrations indicates that the levels do not present a significant health risk to 

base personnel or the resident occasionally trespassing across the site. The metals 

concentrations and radiological activities detected in site ground water samples 

appear to reflect background conditions. Based on the lack of significant 

contamination at Site LF04, no further action is recommended. 
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10.0 SITELF05-LANDFILL2 

10.1 SITE BACKGROUND AND HISTORY 

Site LF05 is a rectangular-shaped area of approximately 7 acres located south of the 

present municipal airport complex (Figures 10-1 and 1-9 [Appendix I]). The landfill 

was operated for about 3 years during the early 1960s. Landfill operations consisted 

of trench-and-fill procedures; trenches ran east-west and were approximately 10 to 

14feetdeep. Based on available information, only normal base refuse was disposed 

of in Landfill 2. Burning of the refuse was performed during the period of use. At 

the present time, the landfill area is covered with native vegetation and is used as a 

Medical Readiness Training Area. 

10.2 HYDROGEOLOGIC INVESTIGATION 

Field work was conducted at this site in November 1988 and July 1989. Round I of 

the investigation involved dril l ing three borings at the locations shown on 

Figure 10-1. Ground water was encountered in two of these borings, and 

monitoring wells were installed. The third boring (SB-203) was left open for several 

months, and no appreciable ground water enter£d the boring. SB-203 was therefore 

backfilled with grout. A fourth boring (SB-204) was drilled and a monitoring well 

was installed during Round II of the investigation to provide additional ground

water information. Boring depths ranged from 33 feet at MW-204 to 55 feet at MW-

202. Figure 1-10 (Appendix I) shows a subsurface profile through this area. The 

location of profile A-A' is indicated in Figure 1-9 (Appendix I). 

The borings at LF05 penetrated soil and weathered bedrock of the Petrolia 

Formation. The soil consisted of clayey sand, clay, and silt derived from in-place 

weathering of the underlying bedrock. Sand or sandstone was encountered in all 

borings at the site, at depths ranging from the surface at MW-204 to 41 feet at 

MW-202. As illustrated in Figure 1-10 (Appendix I), an upper sandstone unit appears 

to be interconnected between MW-201 and MW-204, but this upper unit is not 

present at MW-202, which is screened in a lower sandstone unit. The lower 

sandstone unit was lithologically identical to the upper unit, but apparently is not 

stratigraphically connected to it. 
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Ground water was generally associated with the sandstone units. Evidently, the 

shallow sandstone at SB-203, while in the same stratigraphic horizon as the 

sandstone encountered in SB-201 and SB-204, was situated above the saturated 

zone. Ground water was found at depths of about 13 feet at MW-201 and MW-204 

and 38 feet at MW-202, which suggests that these water-bearing zones are 

unrelated. Since only two wells are screened within the same water-bearing zone, 

an accurate assessment of ground-water f low direction cannot be established 

(Figure 10-2). However, ground-water flow probably mimics the surface topography 

at the site and flows toward the south, generally toward the Wichita River. Based on 

the water levels in MW-201 and MW-204 and their disparity with MW-202, net 

ground-water flow is downward; that is, ground water in the upper unit may 

replenish the lower water-bearing zone. 

Slug tests conducted at MW-201 and MW-202 yielded hydraulic conductivity values 

of 7.2 X 10-4 cm/sec and 7.3 x 10-5 cm/sec, respectively. Therefore, lateral ground

water flow is potentially more rapid within the shallow water-bearing sandstone 

unit (MW-201 and MW-204) than in the deeper sandstone (i.e., at MW-202). This 

may be attributable to greater transmissivity in the upper unit as a result of a more 

pervasive weathering closer to the surface. 

10.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

10.3.1 Surface Soil 

As part of the Round I investigation in 1988, three surface soil samples (SS-001 

through SS-003) were collected. Surface soil samples were analyzed for TCL VOCs, 

BNAs, PCBs, and Priority Pollutant metals. Laboratory analysis for PCBs revealed the 

possible presence of pesticide contamination in the PCB chromatograms. However, 

these analyses were not subjected to second-column GC confirmation; therefore, the 

identification and quantification of the pesticides were considered inconclusive. 

Consequently, as part of the Round II investigation, 13 surface soil samples (including 

one field duplicate) were obtained to determine whether pesticide contamination 

existed. Sample locations are indicated on Figure 1-11 (Appendix I). 
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Sample-specific analytical results for the Round I and II investigations are shown on 

Figure 1-11 (Appendix I) and are summar ized in Table 10-1 . Bis(2-

ethylhexyOphthalate (60 to lOOyg/kg) was found in every surface soil sample 

collected. This compound was in a background sample at a similar concentration 

(80iig/kg). During the Round 11 sampling, DDE was detected in one surface soil 

sample (SS-205A) at a concentration of 25 pg/kg. The detection of DDE may be a 

result of past insecticide application in the area or from regional fallout. No other 

organic contaminants were detected during either surface soil sampling round 

conducted at this site. The concentrations of inorganics detected in the surface soil 

samples are not indicative of contamination at LF05. As shown in Table 10-1, 

inorganic concentrations are generally comparable to l iterature and/or base 

background soil concentrations. The complete analytical data base is presented in 

Appendix G. 

10.3.2 Subsurface Soil 

A total of four subsurface soil samples (including one duplicate) were collected 

during Round I to investigate soil contamination below the surficial soils. Two 

additional samples were collected to better define the limits of contamination. 

Sampling points were selected based on the locations of trenches observed in aerial 

photographs. Trench locations were confirmed from field reconnaissance. All 

subsurface soil samples were analyzed for TCL VOCs, BNAs, PCBs, and Priority 

Pollutant metals. In addition, two Round I subsurface soil samples were analyzed for 

CEC, and two Round II subsurface soil samples were analyzed for TOC. 

Sample-specific analytical results for the Round I and II investigations are displayed 

on Figure I-l 1 (Appendix I) and are summarized in Table 10-2. The sample analyses 

indicate that disposal practices at the landfill have not resulted in significant 

subsurface soil contamination. Organic contaminants were not detected, and 

generally, inorganic concentrations detected are similar to or less than background 

levels normally found in this region of the United States. Only antimony 

(C= 11.1 mg/kg) was detected above base and regional background levels. Native 

soil concentrations of antimony may range as high as 10 mg/kg (Dragun, 1988). 
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TABLE 10-1 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF05 - SURFACE SOILS 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS. TEXAS 

Contaminant Base(a) 
Background 

Regional(b) 
Background 

No. Detects/ 
No. Samples 

Range 
(units) 

Avg. 
(units) 

Round 1 

Bis(2-ethylhexyl) 
phthaiate pg/kg 

Arsenic mg/kg 

Chromium mg/kg 

Copper mg/kg 

Lead mg/kg 

Mercury mg/kg 

Nickel mg/kg 

Zinc mg/kg 

80 pg/kg 

2 

10.9 

32.1 

6 

0.4 

27.7 

36.2 

NA 

6.5 

80.0 

15.0 

31.5 

,0.04 

37.5 

33.5 

3/3 

3/3 

3/3 

3/3 

3/3 

3/3 

1/3 

• 3/3 

60-100 

1.7E-3.5 

7.5E-63.5E 

15.4E-38E 

0.92-21.9 

0.3-0.3 

12.2 

22.1-35.5 

76.6 

2.7 

28.7 

23.5 

13.44 

0.3 

4.1 

27.9 

Roundl l 

4,4'-DDE pg/kg 

pH 

TOC mg/kg 

ND 

NA 

NA 

NA 

NA 

NA 

1/13 

13/13 

1/1 

25 

6.1-8.3 

10,000 

1.9 

7.5 

10,000 

Note: E - estimated value. 
NA - not available. 
ND-Not detected. 

(a) Base background concentrations are from subsurface soils taken on the base but away from any IRP site. 
(b) Published values for background concentrations of surface soils (Shacklette and Boerngen, 1984). 
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TABLE 10-2 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF05 - SUBSURFACE SOILS 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS. TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detection/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentrations(d) 

Round I 
Arsenic (mg/kg) 

Beryllium (mg/kg) 

Chromium (mg/kg) 

Lead (mg/kg) 

Nickel (mg/kg) 

Zinc (mg/kg) 

CEC(meq/100g) 

2 

ND 

10.9 

6 

27.7 

36.2 

10.6 

6.5 

1.5 

80.0 

31.5 

, 37.5 

33.5 

NA 

4/4 

4/4 

4/4 

4/4 

4/4 

2/4 

2/2 

1.2-2.57 

0.52-1.4 

14.0-26.0 

6.2E-12.6E 

16.0-24.0 

55.0-65.0 

5.4-7.6 

1.86 

0.8 

20.75 

6.8 

20.25 

30 

6.5 

Round II 
Antimony (mg/kg) 

Arsenic (mg/kg) 

Beryllium (mg/kg) 

Cadmium (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

ND 

2 

ND 

ND 

10.9 

32.1 

6 

1.0 

6.5 

1.5 

0.02-7.0(0 

80.0 

15.0 

31.5 

1/2 

2/2 

2/2 

1/2 

2/2 

2/2 

2/2 

11.IE 

1.5E-4.4E 

0.43-0.54 

0.97 

11.4-14.2 

5.5-6.7 

7.5E-39.4E 

5.6 

2.95 

0.48 

.5 

12.8 

6.1 

23.45 
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TABLE 10-2 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF05 - SUBSURFACE SOILS 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 
PAGE TWO 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detection/ 
Number 
Samples 

Range of 
Concentrations 

Average 
Concentrations(d) 

Round II (continued) 
Nickel (mg/kg) 

Silver (mg/kg) 

Zinc (mg/kg) 

pH (mg/kg) 

TOC (mg/kg) 

27.7 

ND 

36.2 

NA 

NA 

37.5 

NA 

33.5 

NA 

. NA 

2/2 

2/2 

2/2 

2/2 

2/2 

13.4-19.6 

1.1-2.1 

33.8-44.6 

7.8-8.2 

99-400.0 

16.5 

1.6 

39.2 

8.0 

249.5 

Notes: NA - not available/not analyzed. 
ND - not detected. 
E -estimated value 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 
(c) Dragun, 1988. 
(b) Average using a zero for non-detects. 



10.3.3 Ground Water 

In 1988, ground-water samples were collected during Round I of the investigation 

from two monitoring wells installed at LF05 (MW-201 and MW-202). During the 

Round II sampling in 1989, ground-water samples were collected from MW-204, 

MW-201, and MW-202 (a duplicate of MW-202 was obtained). All ground-water 

samples were analyzed for TCL VOCs, BNAs, PCBs, and Priority Pollutant metals. In 

addition, ground-water samples collected during Round II sampling were analyzed 

for total dissolved solids (TDS) and common anions. 

Sample-specific analytical results for the investigations are displayed on Figure I-l 1 

(Appendix I) and are summarized in Table 10-3. With the exception of arsenic and 

nitrate, inorganic concentrations are below Federal primary MCLs. Total dissolved 

solids, sulfate, and chloride concentrations exceed current Federal secondary MCLs; 

however, these standards are aesthetic rather than health-based standards. With 

the exception of the detection of low concentrations of diethylphthalate and butyl 

benzy phthaiate in one downgradient monitoring well, no inorganic contamination 

was detected in ground-water samples. Table 10-4 summarizes the analytical data at 

Site LF05. 

10.4 POTENTIAL PUBLIC HEALTH RISKS 

This section discusses the potential public health risks associated with human 

exposure to compounds detected in environmental media at LF05. The risk 

assessment methods used to calculate doses, as well as noncarcinogenic and 

carcinogenic risks, are discussed in Section 4.0. 

Surface/Subsurface Soils 

Based on the available analytical data, there is minimal evidence of contamination in 

the surface and subsurface soils at LF05. With the exception of antimony, inorganic 

concentrations are comparable to base or regional background levels. The above-

background concentration of antimony in one subsurface sample is not likely to pose 

a public health hazard. The concentration detected is not significantly above levels 

reported for soils of the United States, human exposure to subsurface soils at LF05 is 

not likely, and there is no evidence of antimony contamination in site ground water. 

No significant organic contamination was detected in soil samples collected at LF05. 

R34892 10-9 
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OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF05 - GROUND WATER 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

o 
I 

o 

Contaminant Base Background 
Concentration(a) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentrations 

Standard/ 
Criteria 

Round I 

Selenium (ug/L) 

Chloride (mg/L) 

Nitrate (mg/L) 

Sulfate (mg/L) 

Bromide (mg/L) 

TDS (mg/L) 

4.17 

90.7 

65.9 

62.4 

0.5 

796 

1/5 

2/2 

1/2 

2/2 

2/2 

2/2 
1 

1.6 

7,332-7,335 

58.6 

1,197-2,885 

2.5-15.0 

11,788-18,542 

0.8 

7,334 

29.3 

2,041 

8.75 

15,165 

10(b) 

250(b) 

10(b) 

250(c) 

NA 

500(c) 

Roundll 

Diethyl phthaiate (pg/L) 

Butyl benzyl phthaiate 
(lig/L) 

Arsenic (pg/L) 

Chromium (pg/L) 

Selenium (pg/L) 

ND 

ND 

ND 

ND 

4.17 

3/4 

1/4 

4/4 

1/4 

1/4 

2E 

12 

4.2-109 

45 

2.5 

1.5 

3 

49.7 

11.3 

0.6 

NA 

NA 

50(b) 

50(b) 

10(b) 

Note: E-estimated value. 
NA-not available. 
ND- not detected. 

(a) Concentration detected in MW-BB-01. 
(b) NIPDWS - National Interim Primary Drinking Water Standard. 
(c) Secondary drinking water standard. 
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SURFACE. SUBSURFACE SOIL. AND GROUND-WATER ANALYTICAL DATA 
LANDFILL 2-LF05 

SHEPPARD AIR FORCE BASE, TEXAS 

Sample Number 

SUBSURFACE SOIL 

SH02-SU-IVIW201-A 

SH02-SU-MW201-X 

SH02-SU-MW202-A 

SH02-SU-MW203-A 

SH02-SU-MW204-A 

SH02-SU-MW204-B 

SURFACE SOIL 

SH02-SS-001-1 

SH02-SS-002-1 

SH02-SS-003-1 

Date 

Sampled 

11/08/88 

11/08/88 

11/08/88 

11/10/88 

07/13/89 

07/13/89 

12/07/88 

12/08/88 

12/08/88 

Sample Depth 

(feet) 

24 

24 

25 

15 

5 

13 

0-0.5 

0-0.5 

0-0.5 

Arsenic 

(mg/kg) 

-

2.57 

4.4E 

-

3.5E 

-, 

2.9E 

Ant imony 

(mg/kg) 

-

- -

11.IE 

-

-

-

Chromium 

(mg/kg) 

14 

17 

26 

26 

6.7 

11.4 

15.IE 

7.5E 

63.5E 

Copper 

(mg/kg) 

--

-

-

6.7 

5.5 

38.2E 

15.4E 

17.IE 

Lead 

(mg/kg) 

12.6E 

6.2E 

5.6E 

2.58 

39.4E 

7.5E 

21.9 

17.5 

0.92 

Mercury 

(mg/kg) 

-

-

-

-

-

0.3 

0.3 

0.3 

Nickel 

(mg/kg) 

16 

17 

24 

24 

13.4 

19.6 

12.2 

" 

-

Zinc 

(mg/kg) 

55 

65 

-

44 6 

33 8 

35 5 

22 1 

26.3 

Sample Number 

GROUND WATER 

SH03-GW-MW201-A 

SH03-GW-I\/1W202-A 

SH02GW-MW202-B 

SH02-GW-MW202-BD 

SH02-GWMW204-A 

SH02-GW-MW201-B 

Date 

Sampled 

12/20/88 

12/20/88 

07/18/89 

07/18/89 

07/18/89 

07/18/89 

Arsenic 

(^g/|) 

-

-

74.1 

109E 

4.2E 

11.5 

Bromine 

(mg/1) 

15.0 

2.5 

NA 

NA 

NA 

NA 

Chloride 

(mg/1) 

7,332 

7,335 

NA 

NA 

NA 

NA 

Chromium 

(pg/l) 

-

-

45.0 

Nitrate 

(mg/1) 

58.6 

-

NA 

NA 

NA 

NA 

Selenium 

(Mg/i) 

-

-

-

-

2.5E 

Sulfate 

(mg/1) 

1,197 

2,885 

NA 

NA 

NA 

NA 

Total 

Dissolved 

Solids 

(mg/1) 

11,788 

18,542 

NA 

NA 

NA 

NA 

Diethyl 

Phthaiate 

(tjg/i) 

-

2E 

2E 

8E 

Butyl 

Benzyl 

Phthaiate 

(ug/l) 

-

-

-

12 

-

Notes- [ estimated value. 
( ) - analytical results below Contract Required Detection Liincts (CRDLs) 
NA - Not analyzed for this parameter. 



Bis(2-ethylhexyl)phthalate concentrations are similar to levels detected in the base 

background samples. The occurrence of DDE (one positive detection) may be the 

result of the local application of pesticides. Human exposure to the low pesticide 

concentration would not result in significant noncarcinogenic or carcinogenic health 

risks, even under a residential setting, as shown by calculations for similar sites. 

Groundwater 

Two chemicals (arsenic and nitrate) were detected in the ground water underlying 

Site LF05 at concentrations exceeding current Federal primary MCLs. However, the 

nitrate concentration in the background sample for Sheppard AFB also exceeds 

current standards. The concentrations of chloride, sulfate, and total dissolved solids 

in downgradient wells MW-201 and MW202 exceed Federal secondary (aesthetic-

based) MCLs. Exposure to nitrate (metabolically converted to nitrite) can cause 

methemoglobinemia (blue-baby disease) in infants. Arsenic has been classified as a 

Class A (human) carcinogen. Addi t ional ly , ingestional exposure to high 

concentrations of arsenic can cause hyperpigmentation, hyperkeratosis, and other 

adverse noncarcinogenic health effects. The fol lowing table summarizes risk 

assessment results based on the assumption that an adult receptor is routinely 

exposed to arsenic in the ground water underlying LF05 (i.e., the ground water is 

used as a domestic water supply source): 

Arsenic Concentration 

Maximum 109 pg/L 

Average 49.7 pg/L 

Hazard Quot ient 

3.1 

1.4 

Excess Lifetime 
Cancer Risk 

5.6x10-3 

2.5x10-3 

Estimated lifetime cancer risks exceeded 1 x 10-3 when both maximum and average 

arsenic concentrations are used. An incremental cancer risk of 1 x 10-3 corresponds 

to a 1-in-l,000 chance that a receptor would develop cancer over a lifetime of 

exposure. The Hazard Quotient calculated using the maximum and average 

concentrations exceeds unity, which indicates that adverse noncarcinogenic risks are 

possible under the exposure conditions used for the risk assessment. 

However, as stated previously, the shallow ground water underlying Site LF05 is not 

currently used as a domestic water supply source. The risk discussion presented for 

arsenic and the nitrates is relevant for a theoretical human receptor who may use 
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the ground water as a domestic water supply source sometime in the future. Based 

on the available information, future use o f the ground water is considered unlikely 

because the shallow aquifer at Sheppard AFB has a low yield. Furthermore, the 

nitrate concentration exceeds the secondary drinking water standard in the 

background location. 

10.5 RECOMMENDATIONS 

The remedial investigation conducted at Site LF05 indicates that landfill activities at 

the site have not resulted in significant soil or ground-water contamination. 

Minimal organic contamination was detected at the site. Inorganic contamination 

detected in site ground water should be evaluated in light of the following: 

• The analytical results do not indicate widespread arsenic contamination at 

the site. Arsenic concentrations in excess of the current Federal MCL were 

detected in only one sample (and a duplicate sample) collected from one 

monitoring well. 

• Arsenic concentrations in soil samples collected at the site did not exceed 

background concentrations. This suggests that site soils are not a source of 

the arsenic contamination. 

• The concentrations of nitrate in background ground-water samples 

collected at Sheppard AFB are greater than those detected in LF05. 

• Currently, there are no on-site or off-site receptors exposed to 

contaminants in the ground water. It is not expected that the shallow 

ground water will be used as a potable water source in the future. 

The available date indicate that LF05 is not a significant source of contamination. 

Based on available data indicating LF05 is not a significant source of contamination, 

it is recommended that Site LF05 be removed from further IRP consideration. 
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11.0 SITELF06-LANDFILL3 

11.1 SITE BACKGROUND AND HISTORY 

Site LF06 encompasses approximately 60 acres at the northwest corner of the base, 

and was operated from about 1957 until 1972. The landfill area is located east of 

State Highway 240 and in an area bounded approximately by Missile Road, the 

Motor Pool area, the Munitions Storage area, and the City of Wichita Falls water 

treatment facility (Figures 11-1 and 1-12 [Appendix I]). RW08, a possible low level 

radioactive disposal area, is located near the center of LF06. A portion of LF06 is a 

disposal area for hardfill and other construction rubble. The hardfill area is located 

adjacent to the landfill, approximately 800 feet southwest of the Munitions Storage 

Area. Interviews with base personnel and examination of aerial photographs 

indicated that the hardfill disposal area was used in the mid-1960s and continues in 

limited use at the present time. Construction rubble originating from tornado 

damage to the Sheppard AFB Hospital in 1964 was added to the landfill, and it was 

subsequently used as a hardfill area. Based on available information, no waste fuels, 

solvents, or oils were disposed in this area. 

The material disposed in the Site LF06 landfill was primarily normal base refuse and 

some waste treatment sludge. Landfilling was performed as a trench-and-fill 

operation using trenches approximately 14 feet deep that were oriented east-west. 

Burning of the refuse occurred until 1968, after which no further burning was 

conducted. LF06 was first opened near Missile Road and was progressively extended 

to the north/northeast. By the early 1970s, the area of use extended to the west of 

the Munitions Storage Area. From approximately 1964 to 1970, trenches at the 

northern end of the landfill near the Munitions Storage Area received waste oils and 

refuse. The estimated volume of waste oil disposed ranges from one 55-gallon drum 

per week to one 55-gallon drum per day (Engineering-Science, 1984). 

A subsurface investigation was conducted at LF06 in conjunction with the Phase II 

investigation (Radian, 1987). Ground water was encountered at two locations at the 

north and south endsof the landfill near the unnamed creek. Mercury was found to 
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exceed Federal and State of Texas primary drinking water standards in ground-water 

samples collected from these wells during the first of two rounds of sampling 

conducted by Radian. Two additional borings were drilled within the boundaries of 

the landfill to depths of 40 and 51 feet but did not encounter ground water. The 

Phase II report concluded that the possibility of off-base migration of contaminants 

could not be discounted. 

11.2 GEOPHYSICAL SURVEY 

Electromagnetics (EM), resistivity, and magnetometry surveys were conducted at 

LF06 during the Phase II Investigation by Radian in 1987. The EM survey was used to 

define the limits of the site and to detect potential contaminant plumes. The 

resistivity and magnetometry surveys were used to screen potential sites for 

monitoring well installation. The results of the EM survey were inconclusive in 

defining the site limits and no anomalous zones were detected. The resistivity and 

magnetometry data were successfully used to define dri l l ing locations for 

monitoring wells that were free of any large buried objects that may have inhibited 

drilling. 

11.3 HYDROGEOLOGIC INVESTIGATION 

Because the Phase II Report concluded that off-base migration of contaminants 

could not be discounted, NUS performed an additional hydrogeologic investigation. 

Three borings were drilled in the first phase of field work. One boring was placed 

where it may intercept any potential contamination that was leaving the site near 

the munitions storage facility. Another boring was placed generally west of the 

unnamed creek between observed landfill trenches in the center of the site and the 

creek. A third boring was placed in a presumed downgradient position of landfill 

trenches south of RW08. Ground water was encountered in two of the borings, and 

they were completed as monitoring wells. Boring SB401, which remained dry after 

drilling, was abandoned. Additional subsurface information was obtained from a 

boring completed as a monitoring well at RW08, which is located near the center of 

the site. 

Borings at LF06 penetrated mostly clayey silt, clay, and weathered shale or siltstone 

bedrock, with a few thin beds of very fine-grained, silty sandstone. This material was 

derived from natural weathering of the underlying bedrock. The borings ranged in 
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depth from 41 feet (MW-402) to 60 feet (MW-403). The total depths of the borings 

were determined in the field based on observation of the core samples for possible 

water-producing zones. Figure 1-12 (Appendix I) shows the location of profile D-D 

on Figure 1-13 at LF06. 

Although the core samples generally appeared dry while drilling, ground water 

entered the borings for MW-402 and MW-403 upon completion. Once monitoring 

wells were installed in the borings, water levels rose substantially. Currently, water 

levels range from about 5 to 8 feet below the ground surface in the wells. Ground 

water apparently flows as seeps through fractures and relict bedding features in the 

soil and weathered bedrock. Since there is no well-defined aquifer unit, it is difficult 

to determine whether the water is under confining pressure. However, since 

fractures and relict bedding features observed in the bedrock cores were all deeper 

than the present water levels, the water encountered in this system is apparently 

confined. Water-level measurements were used to construct a potentiometric 

surface map for the site (Figure 1-2 [Appendix I]). The ground water generally flows 

north, following the surface topography and surface-water flow. 

Slug tests performed at MW-402 and MW-403 yielded hydraulic conductivities of 4.0 

X 10-5 cm/sec and 1.1 x 10-5 cm/sec, respectively. The rather low values reflect the 

slow movement of ground water within the clay, silt, and weathered bedrock. 

11.4 OCCURRENCE AND DISTRIBUTION O F C O ' N T A M I N A T I O N 

11.4.1 Surface Soil 

Surface soil samples were collected from two locations (SS-001 and SS-002) during 

Round I of the investigation. These samples were analyzed for TCL VOCs, BNAs, and 

PCBs, as well as Priority Pollutant metals. Sample-specific analytical results are 

displayed on Figure 1-15 (Appendix I) and are summarized in Table 11-1. 

Di-n-octylphthalate was the only organic contaminant detected in the Round I 

surface soil samples. Phthaiate compounds are frequently detected in the 

environment as a result of the widespread use of plastics in our society. Additionally, 

phthaiate compounds are considered common laboratory contaminants. The low-

level detection of phthaiate compounds in environmental samples is frequently 

attributable to contamination originating from the powder found inside protective 

laboratory gloves worn while collecting/handling samples. The low concentrations 
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TABLE 11-1 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF06 - SURFACE SOILS 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration(c) 

Round I 
Di-n-octylphthalate 
(pg/kg) 

Arsenic (mg/kg) 

Beryllium (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Zinc (mg/kg) 

ND 

2.0 

ND 

10.9 

32.1 

6.0 

0.4 

27.7 

36.2 

NA 

6.5 

1.5 

80.0 

15.0 

31.5 

0.04 

37.5 

33.5 

1/2 

2/2 

2/2 

2/2 

2/2 

2/2 

2/2 

2/2 

2/2 

60 

2.4-3.9 

1.2-1.7 

12.7-17.9 

5.5-5.9 

13.8E-16.6E 

0.2-0.4 

12.6-19.5 

25.4E-29.8E 

30 

3.15 

1.45 

15.3 

5.7 

15.2 

0.3 

16.05 

27.6 

Notes: NA-not available. 
ND- not detected. 
E -estimated value. 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 
(c) Averages calculated using zero for nondetctions. 



of di-n-octylphthalate at Site LF06 is not considered indicative of widespread organic 

contamination resulting from landfilling activities. The Round I analytical results for 

metals are similar to base and/or published background soil concentrations. 

11.4.2 Subsurface Soil 

A total of nine subsurface soil samples were collected at various depths during the 

dril l ing of two monitoring wells (MW-402 and MW-403) and one soil boring 

(SB-401). Samples were analyzed for TCL VOCs, BNAs, and PCBs as well as Priority 

Pollutant metals. Selected samples were analyzed for CEC. Sample locations are 

shown on Figure 1-14 (Appendix 1). Sample-specific results are displayed on 

Figure 1-15 (Appendix I) and are summarized in Table 11-2. No organic contaminants 

were detected in the subsurface soils. Generally, the metals concentrations reported 

for the Round 1 samples are similar to base and/or published background soils 

concentrations. Silver (C = 10.9 mg/kg) was detected in one subsurface soil sample at 

a concentration that exceeds base and regional background levels. However, silver 

was not detected in any other samples of environmental media at LF06. 

11.4.3 Surface Water/Sediment 

Two surface water/sediment samples were collected from the unnamed creek which 

flows through the landfill. These samples were analyzed for TCL VOCs, BNAs, and 

PCBs, as well as Priority Pollutant metals. Additionally, surface water samples were 

analyzed for cyanide, total phosphate and common anions. Sample-specific 

analytical results are presented on Figure 1-16 (Appendix I) and are summarized in 

Tables 11-3 and 11-4. 

The analytical results indicate that landfilling activities at LF06 have not had a 

substantial impact on surface waters or sediments in proximity to the site. Butyl 

benzyl phthaiate (6 pg/L) was the only organic compound detected in the surface 

water samples. Organic compounds were not detected in the sediments. Phthaiate 

compounds are considered common laboratory contaminants and are also 

frequently detected in environmental samples as a result of the widespread use of 

plastics. The low concentration of butyl benzyl phthaiate detected is not considered 

evidence of serious contamination at LF06. With the exception of one total dissolved 

solids detection, the concentrations of metals and common anions detected in the 
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TABLE 11-2 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF06 - SUBSURFACE SOILS 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS. TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

Round I 
Arsenic (mg/kg) 

Beryllium (mg/kg) 

Cadmium (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Silver (mg/kg) 

Zinc (mg/kg) 

CEC 

2.0 

ND 

ND 

10.9 

32.1 

6.0 

0.4 

27.7 

ND 

36.2 

NR 

6.5 

1.5 

0.01-7.0(c) 

80.0 

15.0 

31.5 

0.04 

37.5 

0.1-5.0(0 

33.5 

NR 

8/9 

9/9 

2/9 

9/9 

4/9 

9/9 

2/9 

9/9 

1/9 

7/9 

3/3 

0.8-5.8 

1.1-2.2 

1.0-1.1 

30.0-47.6 

7.2-12.0 

1.52-14.8 

0.2 

27.0-42.3 

10.9 

40.6-83.0 

27.6-38.6 

2.7 

1.49 

0.2 

36.8 

4.2 

7.72 

0.04 

33.2 

1.2 

42.8 

31.7 

Notes: NR 
ND 

not reported, 
not detected. 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
/ K \ CI l , f_ * * I n i n o / i (b) 
(c) 

Shacklette and Boerngen, 1984. 
Native soil concentrations of cadmium may range between 0.01 and 7.0 mg/kg. A reported upper limit was 
45 mg/kg. Native soil concentrations of silver range from 0.1 to 5.0 mg/kg. A reported upper limit was 50 mg/kg 
(Dragun, 1988). 
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TABLE 11-3 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF06 - SURFACE WATER 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

00 

Contaminant 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

Standard/ 
Criteria 

Round I 
Butyl benzyl phthaiate 
(pg/L) 

Ant imony (pg/L) 

Bromide (mg/L) 

Chloride (mg/L) 

Fluoride (mg/L) 

Nitrate (as N) (mg/L) 

Phosphate (Tot.) (mg/L) 

Sulfate (mg/L) 

TDS (mg/L) 

1/2 

1/2 

2/2 

2/2 
1 

2/2 

1/2 

2/2 

2/2 

2/2 

6.0 

55.5 

0.91-2.90 

78.1-160.0 

1.1-1.4 

0.81 

34.8-57.6 

49.2-72.8 

437-632 

3 

27.8 

1.91 

119.1 

1.25 

0.41 

46.2 

61.0 

534.5 

NA 

3(a) 

NA 

250(b) 

4(d) 

10(0 

NA 

250(b) 

500(b) 

(a) Maximum Contaminant Level Goal - All MCLGs are from Drinking Water Regulations and 
Health Advisories - USEPA (4/89) unless otherwise noted. 

(b) Federal SDWA Secondary Maximum Contaminant Level advisory. 
(c) NIPDWR - National Interim Primary Drinking Water Regulation advisory. 
(d) Federal SDWA Primary Maximum Contaminant Level. 
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TABLE 11-4 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITELFOS-SEDIMENT 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

\o 

Round I 
Arsenic 

Beryllium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Zinc 

2.0 

ND 

10.9 

32.1 

6.0 

0.4 

27.7 

36.2 

6.5 

1.5 

80.0 

15.0 

31.5 

0.04 

37.5 

33.5 

2/2 

2/2 

2/2 

2/2 

1/2 

2/2 

2/2 

2/2 

6.4-6.7 

2.1-2.2 

25.5-27.5 

19.3-21.4 

29.9 

0.50 

32.5-34.1 

59.2-62.1 

6.55 

2.15 

26.5 

20.4 

15.0 

0.50 

33.3 

60.7 

Notes: NA - not available. 
ND - not detected. 

(a) Average of two subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 



surface water samples are below all currently available Federal MCLs. The estimated 

ant imony concentration (55.5 pg/L) detected in one surface water sample exceeds a 

tentat ive MCLG (3 pg/L) currently under consideration by the Federal EPA; but it is 

less than the currently available AWQC (146pg/L) fo r the protect ion of human 

health. The butyl benzyl phthaiate (6 pg/L) and antimony (55.5 pg/L [estimated]) 

concentrations previously discussed were reported for the surface wate r sample 

collected f rom the unnamed creek as it enters LF06. Consequently, upstream sources 

may be contr ibut ing to the contaminant levels found. Phosphate was detected in 

the surface waters at the upstream and downstream locations at 57.6 mg/L and 

34.8 mg/L, respectively. Metals concentrations reported for the Round I sediment 

samples are similar to base and/or published background soil concentrations. 

11.4.4 Ground Water 

During Round I of the site investigation, ground-water samples were collected from 

four moni tor ing wells wi th in and bordering LF06. Samples collected f rom t w o NUS 

moni tor ing wells (MW-402 and MW-403) and t w o existing moni tor ing wells (MW-4 

and MW-7) were analyzed for TCL VOCs, BNAs, and PCBs as wel l as Priority Pollutant 

metals, cyanide, TDS, and common anions. Moni tor ing wells MW-402 and MW-7 

were reanalyzed for selected contaminants dur ing Round II of the investigation. 

Sample-specific analytical results are displayed on Figure 1-16 (Appendix I) and are 

summarized in Table 11-5. All analytical data.for LF06 is presented in Tables 11-6 

and 11-7. 

The analytical results indicate that there is l imited evidence of landfi l l activities in 

the ground water underlying LF06. Benzene (C = 5 pg/L) was detected in one 

Round II ground-water sample (MW-402). Selenium (Cmax = 17 pg/L) was detected in 

t w o site moni tor ing wells at concentrations exceeding the current Federal primary 

MCL. However, the concentration detected does not exceed the proposed primary 

MCLG (50 pg/L) currently under review by the EPA. None of the other metals or 

benzene were detected in LF06 wells at concentrations that exceed current Federal 

MCLs. The f luoride levels detected in MW-402 and MW-403, as wel l as the chloride, 

sulfate, and TDS levels of several moni tor ing wells, exceed the current Federal MCLs. 
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OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF06 - GROUND WATER 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS. TEXAS 

Contaminant 
Base 

Background 
Concentration 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

Standard/ 
Criteria 

Round I 

Arsenic (pg/L) 

Lead (pg/L) 

Selenium (pg/L) 

Cyanide (pg/L) 

Bromide (mg/L) 

Chloride (mg/L) 

Fluoride (mg/L) 

Nitrate (as N) (mg/L) 

Phosphate (Tot.) (mg/L) 

Sulfate (mg/L) 

TDS (mg/L) 

ND 

ND 

4.17 

NR 

0.5 

90.7 

0.82 

65.9 

NR 

62.4 

796 

1/4 

1/4 

3/4 

1/4 

4/4 

4/4 

'2 /4 

4/4 

2/4 

4/4 

3/4 

7.0 

2.0 

7.0-17 

6.63 

141-23.1 

2,529-3,650 

5.2-6.9 

1.3-9.7 

241-279 

954-1,608 

1,123-14,408 

1.8 

0.5 

9.4 

1.7 

17.7 

3,120 

3.0 

4.85 

130 

1,306 

6,449 

50(a) 

50(a) 

10(a) 

200(b) 

NA 

250(0 

4(d) 

10(a) 

NA 

250(0 

500(c) 
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TABLE 11-5 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE LF06 - GROUND WATER 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 
PAGE TWO 

Contaminant 
Base 

Background 
Concentration 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Average 
Concentration 

Standard/ 
Criteria 

Round II 
Benzene (pg/L) 

Arsenic (pg/L) 

Chromium (pg/L) 

Selenium (pg/L) 

ND 

ND 

ND 

4.17 

1/2 

1/2 

1/2 

1/2 

5.0 

10.8 

7.0 

5.8 

2.5 

5.4 

3.5 

2.9 

5(d) 

50(a) 

50(a) 

10(a) 

Note: ND-not detected. 

(a) NIPDWR - National Interim Primary Drinking Water Regulation advisory. 
(b) Maximum Contaminant Level Goal - All M(̂ LGs are from Drinking Water Regulations and Health Advisories 

USEPA (4/89) unless otherwise noted. 
(0 Federal SDWA Secondary Maximum Contaminant Level advisory, 
(d) Federal SDWA Primary Maximum Contaminant Level. 
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TABLE 11-6 

LANDFILL NUMBER 3 (LF06) 
SURFACE SOIL, SUBSURFACE SOIL. AND SEDIMENT ANALYTICAL DATA 

SHEPPARD AIR FORCE BASE, TEXAS 

U l 

Sample Number 

SUBSURFACE SOIL 

SHOI-SUMWMI-A 

SH04-SU-MW40I-B 

SH04-SU-MW401C 

SH04-SU-MW402A 

SHO^-SU-MWIOJB 

5H04-SU-MWa02-C 

SH0a-SU-MW403A 

SH04-5U-MW103B 

SH04-5UMW403C 

SUKFACCSOIL 

SH04SS001-1 

5H04-S5002-1 

SCDIMCNT 

5H04.SE-001-1 

SH04-SE-002-1 

Dale 

Sampled 

n<12.'8B 

11/12.88 

11/12/88 

11/12.88 

11/12.88 

11/1288 

12/12/88 

12.12-88 

12/12/88 

12'08'88 

12.08.88 

12 08 88 

12 08 88 

Sample Depth 

(leet) 

6 

13 

23 

6 

11 

19 

6 

12 

17 

0 0 5 

0 0 5 

0 0 5 

0 0 5 

Ac»enic 

(mg/kg) 

2.63 

2 75 

42 

2 59 

5 8 

1 9 

0.8 

3 

24 

3.9 

6 7 

6 4 

Beryllium 

(mg/kg) 

1.1 

1 9 

1 1 

1 5 

1 7 

1 1 

1 4 

22 

1 4 

1 2 

1 7 

22 

2 1 

Cadmium 

(mg.'kg) 

1 OE 

lOE 

47 6E 

1 1 

Chromium 

(mg/kg) 

31 

37 

31 

35 

46 

30 

42 9E 

-
31 1 

127 

179 

25 5 

27 5 

Lupper 

(mg/ky) 

9 8E 

12 

7 1 

9 2 

55 

59 

21 4 

i'J ,) 

Lcaa 

(mg lg ) 

6 7E 

1 52E 

5 72E 

13 7E 

7 0E 

14 BE 

83 

63 

54 

16 6E 

uee 

29 9E 

Mercury 

(mg/kg) 

32 

36 

27 

Jl 

30 

02 

02 

0 4 

02 

05 

05 

Nickel 

(mg/kg) 

30 

54 

51 

39E 

42.3E 

31 9E 

12.6 

195 

34 1 

32 5 

Silver 

(mg.kg) 

83 

109 

Zinc 

(mg/kg) 

66 

40.6 

48 8 

42 1 

25 4E 

29 BE 

62 1 

59.2E 

D lN-

Octylphthalate 

(ug/kg) 

60 

Noie%: E-esiimdted vdlue-

(•-) -aiidlytical (esultsl i f iow C u o t i j a Rtqunccl Ddt - t i *..ii Limns (CRDLs) 
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TABLE 11-7 

GROUND-WATER AND SURFACE-WATER ANALYTICAL DATA 
LANDFILL NUMBER 3 (LF06) 

SHEPPARD AIR FORCE BASE, TEXAS 

Sample Number 

GROUNDWATER 

SH04-GW-MW004-A 

SH04-GW-MW007-A 

SH04-GW-MW402-A 

SH04-GW-MW403-A 

SH04-GW-MW007-B 

SH04-GW-MW402-B 

Date 

Sampled 

11/19/88 

11/19/88 

12/18/88 

12/18/88 

07/12/89 

07/12/89 

Arsenic 

(ng/i) 

" 

7 

--

- • 

108 

Benzene 

(pg/1) 

-

--

--

-

5 

Bromine 

(mg/1) 

15.8 

14.1 

17 7 

23.1 

NA 

NA 

Chloride 

(mg/1) 

3.151.0 

3,149.0 

3,650 

2,529 

NA 

NA 

Chromium 

(pg/l) 

-

--

-• 

7 

Cyanide 

(pg/l) 

-

• -

--

6.63E 

--

f luoride 

(mg/1) 

-

• -

5.2 

6.9 

NA 

NA 

Lead 

(|ig/i) 

2E 

• -

--

Nitrate 

(mg/1) 

9.7 

1.3 

4.7 

3.7 

NA 

NA 

Selenium 

(|ig/l) 

7 

17.0 

13.5 

-

5.8E 

Sulfate 

(mg/1) 

954.0 

1.594 0 

1,069 

1,608 

NA 

NA 

Total 

Dissolved 

Solids 

(mg/1) 

-

1.123 

10,268 

14,408 

NA 

NA 

Petroleum 

Hydrocdibons 

(my.l) 

241.0 

279 8 

-

NA 

NA 

Sample Number 

SURFACEWATER 

SH04-SW001-1 

SH04-SW002-1 

Date 

Sampled 

12/08/88 

12/08/88 

Ant imony 

(iig/i) 

-

55.5E 

Bromine 

(mg/kg) 

2.9 

0.91 

Butylbenzyl-

phthalate 

(pg/i) 

-

6 

Chloride 

(mg/1) 

78.1 

160.0 

Fluoride 

(mg/1) 

1.1 

1.4 

Nitrate 

(mg/1) 

-

0.81 

Sulfate 

(mg/1) 

49.2 

72 8 

Total 

Dissolved 

Solids 

(mg/1) 

437 

632 

Total 

Petroleum 

Hydrocarbons 

(mg/1) 

34.8 

57.6 

Note: (--) - analytical results below Contract Required Detection Limits (CRDLs). 

E - estimated. 

NA - not analyzed for this parameter. 



11.5 POTENTIAL PUBLIC HEALTH RISKS 

This section discusses the potential public health risks associated with human 

exposure to indicator chemicals detected in the environmental media at LF06. Risk 

assessment methods and indicator chemical selection were discussed in Section 4.0. 

Surface/Subsurface Soils 

Because significant contamination was not detected in the surface or subsurface soils 

at LF06, a quantitative risk analysis of the levels of inorganic or organic compounds 

detected was not necessary. With the exception of silver, inorganic levels are 

comparable to base or regional background levels. The isolated detection of silver in 

one subsurface soil sample is not evidence of site-wide contamination. Additionally, 

there is no evidence of elevated silver concentrations in the other environmental 

media at the site. Furthermore, no significant organic contamination was detected 

at LF06. The detection of di-n-octyl phthaiate in one surface soil sample was similar 

to phthaiate concentrations detected in base background samples. 

Surface Waters/Sediments 

The site investigation results presented in Section 11.4 indicate that there is minimal 

evidence of contamination in the surface waters/sediments of the unnamed creek 

that passes through LF06. The most significant contamination was noted in the 

surface water sample collected from the creek as it enters the landfill. The antimony 

concentration detected in that surface water sample exceeds concentrations that 

would be acceptable in a public drinking water supply. The Hazard Quotient (HQ) 

calculated assuming that an individual routinely uses a water supply contaminated 

with 55iig/L antimony exceeds unity (HQ = 3.9), which indicates that adverse 

noncarcinogenic health effects are possible. However, the unnamed creek in the 

vicinity of LF06 is not currently used as a water supply source; recreational facilities 

are not currently located along the creek; and, based on the current use of the site, 

base personnel do not frequently contact the creek surface waters or sediments as a 

result of routine, planned activities at the base. Finally, the creek is too shallow for 

swimming; therefore, accidental ingestion of surface waters is not a plausible 

exposure scenario. The antimony concentrations detected are not considered great 

enough to create a public health risk for the occasional visitor to the site who may 

come in contact with creek surface waters. The fact that antimony was not detected 
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at the downstream location, or in any other environmental media sampled at the 

site, indicates that upstream sources may be contributing to the concentrations 

detected. 

Ground Water 

Common anions such as fluoride, as well as selenium, and benzene were detected in 

the ground water underlying LF06. The maximum fluoride concentrations 

(Cmax = 6.9 mg/L) exceed current Federal primary MCLs. The maximum selenium 

concentration (17 pg/L) exceeds the current but not the proposed MCL, and the 

average selenium concentration (9.4 pg/L) to less than the current Federal primary 

MCL. Chronic ingestional exposure to fluoride levels exceeding the current Federal 

MCLs can result in the development of fluorosis (sclerosis, hardening, and 

induration) of bone and mottled teeth. The fol lowing table summarizes risk 

assessment results, assuming that an adult individual routinely uses a water supply 

containing 5 pg/L benzene and 6 mg/L fluoride: 

Contaminant 

Benzene- 5 pg/L 

Fluoride -6 mg/L 

Federal 
MCL 

5 pg/L 

4 mg/L 

Reference 
Dose 

NA 

6x10-2 
mg/kg-day 

Hazard 
Quotient 

-

_ 2.9 

Cancer 
Slope 
Factor 

2.9x10-2 

NA 

Incremental 
Cancer Risk 

4x 10-6 

-

The estimated incremental cancer risk for benzene through ingestion is within the 

10-4 to 10-7 cancer risk range frequently considered in the development of 

regulatory standards/criteria or in the development of site cleanup goals. It is 

important to note that benzene was detected in only one of the four site monitoring 

well samples at a concentration equivalent to the currerit Federal MCL (5 pg/L). The 

HQ exceeds unity when the 6 mg/L fluoride concentration is used indicating that 

adverse health effects (e.g., dental fluorosis) are possible. These risks are estimated 

for a human receptor who may, in the future, use the shallow ground-water at the 

site as a domestic water supply source. Currently, the shallow ground-water at 

Sheppard AFB is not used as a domestic water supply source, and future use of the 

ground water is considered unlikely because of low yield. 
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11.6 RECOMMENDATIONS 

The remedial investigation conducted at Site LF06 indicates that past landfill ing 

activities have not resulted in significant soil, surface water, sediment, or 

ground-water contamination. Few organic contaminants were found above 

analytical detection limits in the environmental samples analyzed. The inorganic 

contamination found must be evaluated in light of the following: 

• Inorganic chemicals were detected infrequently. There is no evidence of 

pervasive metals contamination at the site. 

• Silver and antimony were detected in one subsurface soil sample and one 

surface water sample, respectively. These metals were not detected at 

concentrations above background in other environmental media sampled. 

Antimony was detected in a surface water sample collected from the 

unnamed creek as it enters the landfill area. Consequently, upstream 

sources may be contributing to the detected contamination. 

• Fluoride levels slightly above the current Federal drinking water standard 

were detected in two site monitoring wells. However, fluoride was not 

detected in the downgradient monitor ing well situated to monitor 

ground-water quality as it exits the landfill. 

• The shallow ground-water resource at Sheppard AFB is not currently used as 

a domestic water supply source, and future use is considered unlikely. 

The available data indicate that LF06 is not a significant source of contamination. 

Based on available data indicating LF06 is not a significant source of contamination, 

it is recommended that Site LF06 be removed from further IRP consideration. 
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12.0 SITE RW07 - LOW-LEVEL RADIOACTIVE WASTE DISPOSAL SITE 

12.1 SITE BACKGROUND AND HISTORY 

Low-level radioactive wastes were reported to have been disposed in a dry well 

located next to the sewage treatment facility. The disposal well was reported to be 

concrete-lined, about 6 inches in diameter, 14 feet deep, and surrounded by a locked 

fence (see Figure 12-1 and Figure 1-3). The well was reportedly installed in the 

early 1950s for the disposal of X-ray waste from the Sheppard AFB Hospital. It is 

alleged that the well was used on one occasion during the mid to late 1950s, but the 

volume, identity, and source of material are unknown. No written records are 

available to indicate whether the site was actually ever used; however, the site is 

presently surrounded by a chain-link fence and marked as a radioactive area. 

12.2 SUBSURFACE INVESTIGATION 

NUS hand excavated the entire site with a shovel in an effort to locate the top of the 

concrete casing. The entire fenced area was completely excavated to a depth of 

about 2.7 feet, and no well was discovered. An NUS hydrogeologist determined that 

the excavated material was natural soil, which consisted of weathered sandstone. It 

was concluded that the area had not been disturbed as would be expected if a 

large-diameter well had been installed, and that the disposal well was not located in 

the fenced area. The entire excavation procedure was closely monitored with a 

radiation detection device (Geiger-Muller counter), and no readings above normal 

background were recorded. 

12.3 RECOMMENDATIONS 

The RI conducted at this site uncovered no evidence that the disposal well was ever 

installed and no evidence that disposal of low level radioactive waste ever occurred 

at Site RW07. The investigation confirmed that only background levels of radiation 

exist at this site. It is therefore recommended that Site RW07 be removed from 

further consideration under the IRP. 
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13.0 SITE RWOS - LOW-LEVEL RADIOACTIVE WASTE DISPOSAL SITE IN LANDFILL 3 

13.1 SITE BACKGROUND AND HISTORY 

The radioactive waste burial vault in LF06 is located in a marked area approximately 

100 feet square (Figure 13-1 and Appendix 1-12). It is alleged that the site was 

activated and marked in the late 1950s or early 1960s, and that a radioactive tool or 

wrench used in munitions maintenance may have been deposited in the vault on one 

occasion. However, no written records are available to indicate whether the site was 

actually ever used. 

13.2 GEOPHYSICAL INVESTIGATION 

NUS attempted a magnetometer and electromagnetic (EM) survey at the site to 

locate the radioactive waste burial vault. The magnetometer instrument used was 

an Omni-IV manufactured by EDA Instruments. The EM survey utilized an EM-31 

instrument manufactured by Geonics Limited. However, the abundance of metal 

and demolition debris at the site rendered the instruments ineffective, and the 

investigation was halted. 

13.3 HYDROGEOLOGIC INVESTIGATION 

A single boring was drilled downgradient of the marked disposal area and was used 

for the installation of monitoring well MWl 1-1. The boring was drilled to a depth of 

60 feet and penetrated clay, silt, and weathered siltstone o f the Petrolia Formation. 

Ground water was inferred to occur at a depth of 28.5 feet, in weathered siltstone, 

where the relict bedding features of the core appeared moist. The remaining core 

samples appeared dry. 

The water level in the well was measured at about 8 feet below the ground surface, 

once the water level had stabilized. This suggests the water in the seep(s) is locally 

confined. A slug test conducted in the well indicated that the hydraulic conductivity 
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is 2.0 X 10-5 cm/sec. Based on water-level data from surrounding wells in LF06, 

ground water moves generally north, toward a tributary to Bear Creek (Figure 13-2). 

13.4 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

13.4.1 Subsurface Soils 

One subsurface soil sample was obtained from the soil boring SB11-1. Since the 

disposal site was located in an old landfill, the soil sample was analyzed for TCL 

VOCs, BNAs, PCBs, and Priority Pollutant metals. Additionally, this sample was 

analyzed for radiological contaminants (gross alpha, gross beta, and gamma 

activity). 

Table 13-1 presents the results of the metals and radiological analyses and compares 

the results to base and regional background levels. Sample-specific analytical results 

are depicted in Figure 1-15 (Appendix I). No organic compounds were detected in 

the soil sample analyzed. Reported concentrations for most inorganics detected are 

below base and/or published background levels of metals in soils. Although the zinc 

level exceeds both the base and published background values, the concentration 

detected is less than twice the background levels, which is not considered a 

significant difference. The activities of thorium-232, radium-228, and radium-226 

ranged from 1.1 to 2.0 pCi/g. The levels detected are less than two times the 

background concentrations. The CEC of the soil sample was 9.44 meq/100 grams of 

soil. A CEC of this magnitude is typical of sandy or loam soils and indicates that 

metals might easily migrate through the soil if other soil parameters, such as pH, are 

favorable. Because metals and radiological levels reported for the Round I 

investigation were similar to background levels, a second sampling phase was not 

conducted at Site RW08. 

13.4.2 Ground Water 

A ground-water sample obtained from monitoring well MWl 1-1 was analyzed for 

the following parameters: 

• TCL VOCs, BNAs, and PCBs 

• Priority Pollutant metals 

• Gross alpha and gross beta activity 
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TABLE 13-1 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE RWOS - SUBSURFACE SOILS 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 

Contaminant 
Base 

Background 
Concentrations(a) 

Regional 
Background 

Concentrations(b) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations 

Round I 

Arsenic (mg/kg) 

Beryllium (mg/kg) 

Chromium 
(mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Zinc (mg/kg) 

CEC(meq/100g) 

Gamma emitters 
Th-232 (pCi/g) 

Ra-228(pCi/g) 

Ra-226(pCi/g) 

2 

ND 

10.9 

32.1 

6 

0.4 

27.7 

36.2 

10.6 

0.9 

1.0 

0.8 

6.5 

1.5 

80 

15 

31.5 

0.04 

37.5 

33.5 

NA 

NA ~ 

NA 

NA 

1.8 

1.4 

30.9 

18.3 

7.0 

0.1 

36.1 

63.3 

9.44 

2.0 

1.8 

1.1 

Note: N A - n o t available. 
E -estimated value. 
N D - n o t detected. 

(a) Average of t w o subsurface soil samples collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 
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• Gamma activity 

• Common anions 

No organic contaminants or metals were detected in the ground-water sample; 

however, several common anions and two radioisotopes were detected. The 

analytical results are displayed on Appendix 1-16 and presented in Table 13-2. The 

concentrations of chloride (C = 7,370 mg/L), sulfates (C = 2,254 mg/L), and TDS 

(C = 14,635 mg/L) exceed existing Federal secondary MCLs (aesthetic-based 

standards) and are elevated above base background levels. The level of fluorides 

(C = 6.7 mg/L) detected exceeds the current Federal primary MCLs (4 mg/L), which is a 

health-based standard. These elevated levels of the common anions may be 

reflective of the fact that the site exists within a landfill setting. The Round I 

radium-226 and radium-228 results (combined result = 5.8pCi/L) marginally exceeds 

the current Federal primary MCLs, which state that the combined radium-226 and 

radium-228 radioactivity shall not exceed 5pCi/L. Gross alpha and gross beta values 

were not reported due to matrix interference. Round II radiological results 

(radium-226 = 2.3 pCi/L; radium-228 = 1.8pCi/L) do not exceed Federal standards. 

Table 13-3 presents all the analytical data for Site RW08. 

13.5 POTENTIAL PUBLIC HEALTH RISKS 

The analytical results discussed in Section 13..4 are not strongly indicative of 

radiological contamination migrating from Site RW08. Although the combined 

Round I radium-226/228 ground-water results marginally exceed the current Federal 

primary MCL and base background levels, the combined Round II radium-226/228 

ground-water results are below the current standard. Soil results also appear to 

reflect background contaminant levels. Although the concentrations of several 

common anions in the ground water exceed current Federal standards for four 

parameters, the results are probably reflective of landfill conditions in which the site 

is located. The common anion results are not an indication of radiological 

contamination. 

13.6 RECOMMENDATIONS 

The remedial investigation results indicate that Site RWOS is not a significant source 

of radiological contamination of ground water or soils at Sheppard AFB. The 

radiological results available to date are similar to back ground levels detected at 
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TABLE 13-2 

9 
W 

00 
OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

SITE RWOS - GROUND WATER 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Number 
Detections/ 

Number 
Samples 

Range of 
Concentrations Standards/Criteria 

Round I 

Chloride (mg/L) 

Nitrate (as N) (mg/L) 

Sulfate (mg/L) 

Total dissolved solids (mg/L) 

Fluoride (mg/L) 

Bromide (mg/L) 

Radium-226 (pCi/L) 

Radium-228 (pCi/L) 

90.7 

65.9 

62.4 

796 

0.82 

0.5 

ND 

1.8 

7,370 

2.7 

2,254 

14,635 

6.7 

21.6 

2.4 

3.4E 

250(b) 

10(0 

250(b) 

500(b) 

4(c) 

NA 

5(0 

5(0 

Round II 
Radium-226 (pCi/L)(a) 

Radium-22S(pCi/L) 

0.9 

2.4 

1/1 

1/1 

2.3E 

2.2E 

5(0 

5(0 

Notes: NA-not available. 
ND- not detected. 
E -estimated value. 

(a) One ground-water sample collected at the base, not near any IRP site. 
(b) Federal SDWA Secondary MCL. 
(0 Federal SDWA Primary MCL. 
(d) Average of four samples taken at other sites. 



OS 
IO 
M 

TABLE 13-3 

SUBSURFACE SOIL AND GROUND-WATER ANALYTICAL DATA 
RWOS - LOW-LEVEL RADIOACTIVE WASTE DISPOSAL AREA 2 

SHEPPARD AIR FORCE BASE, TEXAS 

Sample Number 

SUBSURFACE SOIL 

SH11-SU-SB1M-A 

Date 

Sampled 

12/11/88 

Sample 

Depth 

(feet) 

10 

Arsenic 

(mg/kg) 

1.8 

Beryll ium 

(mg/kg) 

1.4 

Chromium 

(mg/kg) 

30.9E 

Copper 

(mg/kg) 

18.3 

Lead 

(mg/kg) 

7 

Mercury 

(mg/kg) 

0.1 

Nickel 

(mg/kg) 

36.IE 

Zinc 

(mg/kg) 

63.3 

Gross 

Thorium 

232 

(pCi/g) 

2.0 + 0.2 

Gross 

Radium 

228 

(pCi/g) 

1.8 + 0.2 

Gross 

Radium 

226 

(pCi/g) 

1.1 +0.2 

00 

Sample Number 

GROUND WATER 

S H 1 1 - G W - M W 1 M A 

S H I I - G W - M W n - I B C ' ) 

RADIOLOGICAL BACKGROUND 

SH04-GW-MW007-B 

SH03-GW-MW302-B 

SH03-GW-MW302-BD 

SH03-GW-MW301-B 

Date 

Sampled 

12/18/88 

07/12/89 

07/12/89 

07/12/89 

07/12/89 

07/12/89 

Bromine 

(mg/L) 

21.6 

NA 

NA 

NA 

NA 

NA 

Chloride 

(mg/L) 

7,370W 

NA 

NA 

NA 

NA 

NA 

Fluoride 

(mg/L) 

6.7 

NA 

NA 

NA 

NA 

NA 

Nitrate 

(mg/L) 

2.7 

NA 

NA 

NA 

NA 

NA 

Radium 

226 

(pCi/L> 

2.4+0.1 

2.3+0.3E 

--

3.5 + 0.4E 

•-

Radium 

228 

(pCi/L) 

3.4 + 0.6E 

2.2 + 1.3E 

--

4.4 + 1.2E 

3.0 + 1.4E 

2 2 + 0.93 

Sulfate 

(mg/L) 

2,254(») 

NA 

NA 

NA 

NA 

NA 

TDS 

(mg/L) 

14,635<-) 

NA 

NA 

NA 

NA 

NA 

i"i These values exceed Federal Safe Drinking Water Act, Secondary Maximum Contamination Levels but aie not attributable to RWOS. 

(tl) Round II sampling. 

Notes: E - estimated value. 

NA - not analyzed for this parameter. 

(--) - analytical results below Contract Required Detection Limits (CRDLs). 



Sheppard AFB and are unlikely to pose an increased threat to the public health or 

the environment above current background risk levels. Site RWOS should be 

removed from further consideration under the IRP. 
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14.0 SITE WPIO- INDUSTRIAL WASTE PIT 2 

14.1 SITE BACKGROUND AND HISTORY 

An earthen industrial waste pit, located north of the wastewater treatment facility, 

was used during the 1950s as a storage pond for waste oils and fuels from the old 

engine test cells (Figure 14-1). An industrial waste line ran from the test cells south 

to the earthen pit. The oils in the pit are known to have been burned on at least two 

occasions during the 1950s. The pit is no longer used for industrial waste storage, 

but is currently used as an overflow basin for the effluents from an oil-water 

separator (Engineering-Science 1984). The effluent enters the former pit area at a 

concrete-lined pond through a 4-inch pipe, and overflow exits the pond through a 

storm drain that empties into a neighboring creek. 

14.2 HYDROGEOLOGIC INVESTIGATION 

Three borings were drilled at the site and completed as monitoring wells. The first 

boring was drilled in December 1988. Based on suspected soil contamination 

encountered at the site, two other borings were added in July 1989. The borings 

were positioned so there was one well upgradient and two wells downgradient of 

the concrete-lined pond. The borings extended to depths ranging from 25 feet 

(MW-803) to 34 feet (MW-801). 

The borings penetrated soil and weathered bedrock of the Petrolia Formation; 

however, fill material was encountered at MW-802. The fill was composed of silt, 

clay, and sand with some crushed stone and traces of an asphalt or tar-like material. 

The fill was present only at MW-802 and extended to a depth of 8.5 feet. A lens of 

sand and weathered sandstone was found throughout the site, at depths ranging 

from the surface at MW-801 to 8.5 feet at MW-802, where the sand was covered by 

fill. Beneath the sandstone unit is at least 20 feet of clay and weathered, shaley 

siltstone. Figure 1-3 in Appendix I shows the location of the profile shown in 

Figure 14-2, which illustratesthe stratigraphy at the site. 
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Ground water was encountered at a depth of about 10 feet in each boring. Upon 

well completion, the water levels stabilized at 5 to 6 feet below the ground surface. 

Shallow ground water at Site WPIO is apparently located within the sand and 

sandstone unit perched above the clay and siltstone. The water level in the wells was 

approximately the same as that in the neighboring creek. Water-level elevations 

indicate a strong gradient toward this creek (Figure 1-5 in Appendix I). A slug test 

conducted in MW-801 indicated the hydraulic conductivity in the sandstone is 

1.5 X 10-3 cm/sec. 

14.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

14.3.1 Surface Soil 

Two surface soil samples (SS-001 and SS-001 A) were obtained from WPIO during the 

Round I investigation. The samples were collected in order to evaluate the potential 

public health hazards resulting from either direct contact with, or off-site migration 

of, site surface soil contaminants. Sample locations are shown on Figures 1-6 and 1-7 

in Appendix I. Because the site history indicated that the waste pit was used for 

storage of waste oils and fuels, samples were analyzed for TCL VOCs, BNAs, and 

PCBs, and the Priority Pollutant metals. Sample-specific analytical results are 

displayed on Figures 1-6 and 1-7 (Appendix I) and summarized in Table 14-1. 

The analytical results presented in Table 14-1 indicate that three semivolatile 

organics were detected in the surface soils: bis(2-ethylhexyl)phthalate, 

fluoranthene, and pyrene. The concentration of bis(2-ethylhexyl)phthalate detected 

in the surface soils (60 pg/kg) was less than that detected in background soil samples. 

The low-level PAH contamination (i.e., pyrene and f luoranthene) may be 

attributable to the storage (and burning) of fuels at the site. However, low-level 

PAH contamination is frequently detected in environmental samples as a result of 

the combustion of fuels (e.g., the use of motorized vehicles). 

Results presented in Table 14-1 also indicate that the maximum concentrations of 

the following metals in the surface soil samples are five to ten times the base or 

regional background levels: 

• Cadmium - (34.3 mg/kg) 

• Chromium - (840 mg/kg) 
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TABLE 14-1 

30 
Ul 

IO 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
' SITE WPl0 - SURFACE SOILS 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS. TEXAS 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number Samples 

Range of 
Concentrations 

Average 
Concentration(c) 

Round 1 

Bis(2-ethylhexyl)phthalate 
(pg/kg) 

Fluoranthene (pg/kg) 

Pyrene (pg/kg) 

Arsenic (mg/kg) 

Cadmium (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Selenium (mg/kg) 

Sodium (mg/kg) 

Zinc (mg/kg) 

80 

ND 

ND 

2 

ND 

10.9 

32.1 

6 

0.4 

27.7 

ND 

ND 

36.2 

NA 

NA 

NA 

6.5 

NA 

80 

. 15 

31.5 

0.04 

37.5 

0.6 

7,000 

33.5 

1/2 

1/2 

1/2 

2/2 

1/2 

2/2 

2/2 

2/2 

2/2 

2/2 

1/2 

1/2 

2/2 

60 

80 

80 

3-5.3 

34.3 

10-840 

24.8-110 

32.4-180 

0.21-0.6 

12.3-38.4 

0.9 

260 

33.4-450 

30 

40 

40 

4.15 

17 

425 

67.4 

106.2 

0.405 

25.35 

0.5 

130 

241.7 



TABLE 14-1 
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OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE WPl 0 - SURFACE SOILS ' 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 
PAGE TWO 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number Samples 

Range of 
Concentrations 

Average 
Concentration(c) 

Round II 
Di-n-butyl phthaiate 
(pg/kg) 

Benzo(b)fluoranthene 
(pg/kg) 

Benzo(a)pyrene (pg/kg) 

Pyrene (pg/kg) 

Alpha-chlordane (pg/kg) 

Heptachlor epoxide 
(pg/kg) 

4.4'-DDT (pg/kg) 

4,4'-DDD (pg/kg) 

4.4'-DDE (pg/kg) 

Gamma-chlordane (pg/kg) 

Arsenic (mg/kg) 

Beryllium (mg/kg) 

Cadmium (mg/kg) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2 

ND 

ND 

NA 

NA 

NA 

NA 

NA 

NA 
1 

NA 

NA 

NA 

NA 

6.5 

1.5 

NA 

3/3 

1/3 

1/3 

2/3 

1/3 

1/3 

3/3 

1/3 

2/3 

1/3 

3/3 

3/3 

3/3 

270E-550 

65E 

54E 

31E-42E 

2,300 

42 

61-1,100 

50 

56-1,400 

2,900 

1.6-3 

0.49-0.6 

0.61-1.6 

366.7 

21.7 

18 

38 

766 

14 

697 

17 

485 

967 

2.4 

0.55 

1.1 



TABLE 14-1 
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OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE WPl 0 - SURFACE SOILS 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 
PAGE THREE 

Contaminant 
Base 

Background 
Concentration(a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number Samples 

Range of 
Concentrations 

Average 
Concentration(0 

Round II (continued) 
1 Chromium (mg/kg) 

1 Copper (mg/kg) 

Lead (mg/kg) 

1 Mercury (mg/kg) 

1 Nickel (mg/kg) 

1 Silver (mg/kg) 

1 Zinc (mg/kg) 

IpH (mg/kg) 

CEC(meq/100g) 

1 Total organic carbon 
(meq/IOOg) 

10.9 

32.1 

6 

0.4 

27.7 

ND 

36.2 

NA 

10.6 

NA 

80 

15 

31.5 

0.04 

37.5 

1.6 

33.5 

' NA 

NA 

NA 

3/3 

3/3 

3/3 

1/3 

3/3 

2/3 

3/3 

3/3 

1/1 

1/1 

9.5-16.5 

8-15.4 

14.7-89 

1.7 

8.3-12.3 

1.1-2.4 

28.9-99.8 

6.8-7.6 

24.5 

9,100 

12.8 

11.4 

46.5 

0.6 

9.9 

1.2 

62.2 

7.2 

24.5 

9,100 

Notes: NA - not analyzed/not applicable. 
ND-not detected. 
E -estimated value. 

(a) Average of two subsurface soil sampless collected on the base, not near any IRP site. 
(b) Shacklette and Boerngen, 1984. 
(c) Averages calculated using zero for nondetects. 



• Lead - (180 mg/kg) 

• Zinc - (450 mg/kg) 

The maximum metals concentrations are associated with sample location SS-001. 

Generally, metals concentrations at sample location SS-OOIA, which is located 

downgradient of the site, are similar to base and/or published background soil 

levels. 

Although pesticide analyses were not originally requested for the Round I surface 

soil samples, examination of the chromatograms for the PCB analyses revealed 

possible pesticide contamination. Since the analyses were not subject to 

second-column gas chromatograph (GC) confirmation, the pesticide contamination 

could not be positively identified or quantified. 

Round II of the investigation was conducted to further examine the metals and 

suspected pesticide contamination. Three surface soils (SS-802A, SS-803A, 

and SS-804A) were collected at locations shown on Figure 1-3 (Appendix I). These 

samples were submitted for laboratory analysis of TCL BNAs and pesticides. Priority 

Pollutant metals, total petroleum hydrocarbons (TPH), TOC, and CEC. Analytical 

results for the Round II investigation are sumnriarized in Table 14-1. Four 

semivolatile organic compounds were detected in surface soil samples collected 

dur ing the invest igat ion (d i -n-buty l pht_halate, benzo(b ) f luo ran thene , 

benzo(a)pyrene, and pyrene). The low concentration of di-n-butyl phthaiate may be 

attributable to the widespread use and disposal of plastic. As discussed previously, 

the low-level PAH concentrations are probably the result of the storage (and 

burning) of fuels at the site. In contrast to the Round I analytical results, metals 

concentrations in the surface soils are generally similar to background soil 

concentrations. Only the maximum concentration of lead detected in the surface 

soils is greater than five times the base background concentrations. The following 

pesticides were also detected: 

• Gamma-chlordane - (Cmax = 2,900 pg/kg) 

• Alpha-chlordane - (Cmax = 2,300 pg/kg) 

• Heptachlor epoxide - (Cmax = 42 pg/kg) 

• 4,4'-DDT - (Cmax = 1.100 pg/kg) 

• 4,4'-DDD - (Cmax = 50 pg/kg) 

• 4.4'-DDE - (Cmax = 1,400 pg/kg) 
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Historical use of pesticides at Sheppard AFB may have contributed to the pesticides 

detected in the surface soils at Site WPIO. Figures 1-6 and 1-7 (Appendix I) illustrate 

the analytical results for the Round II samples. 

14.3.2 Subsurface Soil 

In 1988, two subsurface soil samples (SB-801A andSB-801B) were collected during 

the drilling for monitoring well MW-801. Samples were collected from depths of 

approximately Sand 15 feet. Sample locations are shown on Figures 1-6 and 1-7 

(Appendix I). The samples were submitted for laboratory analysis of TCL VOCs, BNAs, 

PCBs, and Priority Pollutant metals, to establish the presence or absence of 

contamination. The results of the Round I sampling and analysis of subsurface soils 

are summarized in Table 14-2. Two semivolat i le organic compounds, 

2-methylnapthalene (23,000 pg/kg) and phenanthrene (5,700 pg/kg), were reported 

in one of the subsurface soil samples. Reported concentrations for several metals are 

generally similar to published regional background concentrations. The reported 

concentrations of antimony and zinc exceed base or regional background 

concentrations. Although pesticide analyses were not originally scheduled for the 

subsurface soils, examination of the chromatograms for the PCB analyses indicated 

the possible presence of pesticides. These analyses were not subjected to second 

column GC confirmation. Consequently, the identification and quantification of the 

pesticides were suspect. Sample results for the Round 1 analyses are displayed on 

Figures 1-6 and 1-7. 

Six subsurface soil samples were collected from two locations during Round II of the 

investigation in order to confirm the presence or absence of suspected pesticide 

contamination. In addition to pesticide analyses, samples were submitted for 

laboratory analysis of BNAs, the Priority Pollutant metals, and TPH. Sample locations 

for the Round II subsurface soils are shown in Figures 1-6 and 1-7 (Appendix I). The 

results of the subsurface soil sampling and analysis are summarized in Table 14-2. 

Di-n-butyl phthaiate was reported in all six subsurface soil samples at concentrations 

of 120 pg/kg to 510 pg/kg. The concentration of bis(2-ethylhexyl)phthalate reported 

for one soil sample was less than that detected in the background soil sample. 

Antimony, cadmium, lead, mercury, silver, and zinc were detected in one or more 

subsurface soil samples at concentrations exceeding base or regional background 
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TABLE 14-2 

<0 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE WPIO - SUBSURFACE SOILS 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 

I 

o 

Contaminant 
Base 

Background 
Concentration (a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number Samples 

Range of 
Concentrations 

Average 
Concentration(c) 

Round 1 
2-Methylnaphthalene 
(pg/kg) 

Phenanthrene (pg/kg) 

Antimony (mg/kg) 

Arsenic (mg/kg) 

Beryllium (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

Mercury (mg/kg) 

Nickel (mg/kg) 

Zinc (mg/kg) 

CEC (meq/IOOg) 

ND 

ND 

ND 

2 

ND 

10.9 

32.1 

6 

0.4 

27.7 

36.2 

10.6 

NA 

NA 

1 

6.5 

1.5 

. 80 

15 

31.5 

0.04 

37.5 

33.5 

NA 

1/2 

1/2 

2/2 

1/2 

2/2 

2/2 

2/2 

2/2 

2/2 

2/2 

2/2 

1/1 

23,000 

5,700 

11.1E-13.9E 

3 

0.7-1.9 

10.7-33.5 

51E-93.7E 

4.6-11.8 

0.2 

6.4-29 

49.2E-240E 

10.4 

11,500 

2,850 

12.5 

1.5 

1.3 

22.1 

72.35 

8.2 

0.2 

17.7 

144.6 

10.4 



TABLE 14-2 
30 
Ut 

& 
IO 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE WPl 0 - SUBSURFACE SOILS 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS. TEXAS 
PAGE TWO 

Contaminant 
Base 

Background 
Concentration (a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number Samples 

Range of 
Concentrations 

Average 
Concentration(c) 

Round II 
Bis(2-ethylhexyl)phthalate 
(pg/kg) 

Di-n-butyl phthaiate 
(pg/kg) 

Alpha-chlordane (pg/kg) 

4,4'-DDT (pg/kg) 

4,4'-DDD (pg/kg) 

4.4'-DDE (pg/kg) 

Gamma-chlordane (pg/kg) 

Antimony (mg/kg) 

Arsenic (mg/kg) 

Beryllium (mg/kg) 

Cadmium (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Lead (mg/kg) 

80 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2 

ND 

ND 

10.9 

32.1 

6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

6.5 

1.5 

NA 

80 

15 

31.5 

1/6 

6/6 

2/6 

1/6 

2/6 

1/6 

2/6 

1/6 

6/6 

5/6 

1/6 

6/6 

6/6 

6/6 

18 

120-510 

440-19,000 

69 

520-66,000 

120 

460-17,000 

9.1 

0.37E-13.8E 

0.34-0.66 

1.8 

8.6-24.4 

4.5-67 

11E-141E 

3 

284 

3.240 

11.5 

11.086 

20 

2.910 

1.5 

6 

0.4 

0.3 

13.2 

19.9 

47.1 



IO 

TABLE 14-2 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE WPIO - SUBSURFACE SOILS 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS. TEXAS 
PAGE THREE 

Notes: NA - not analyzed/not applicable. 
ND- not detected. 
E - estimated value. 

Contaminant 
Base 

Background 
Concentration (a) 

Regional 
Background 

Concentration(b) 

Number 
Detections/ 

Number Samples 

Range of 
Concentrations 

Average 
Concentration(c) 

Round II (continued) 
Mercury (mg/kg) 

Nickel (mg/kg) 

Silver (mg/kg) 

Zinc (mg/kg) 

pH 

Petroleum hydrocarbons 
(mg/kg) 

CEC (meq/IOOg) 

0.4 

27.7 

ND 

36.2 

NA 

NA 

10.6 

0.04 

37.5 

0.6 

33.5 

NA 

NA 

NA 

1/6 

6/6 

3/6 

4/6 

6/6 

3/6 

1/1 

4 

10.5-18.4 

1.1-7.3 

27.4-194 

7.9-10.3 

78-180 

15.5 

0.7 

14.4 

1.8 

58.2 

8.6 

119 

15.5 

(a) Average of two subsurface soil samples collected on base, not near any any IRP site. 
(b) Shacklette and Boerngen, 1984. 
(c) Averages calculated using zero for nondetects. 



levels. Past pesticide application practices at the site may have contributed to the 

pesticides detected in the subsurface soils. However, it is noted that the detected 

pesticide concentrations are greater than the concentrations found in the surface 

soils or in soils sampled at other base locations. A pattern of pesticide contamination 

is shown, with the maximum concentrations occurring in the first 5 feet of 

subsurface soil, and decreasing with depth. Sample-specific analytical findings are 

displayed on Figures 1-6 and 1-7 in Appendix I. 

14.3.3 Ground Water 

Three monitoring wells (MW-801, MW-802, and MW-803) were installed at Site 

WPIO to investigate for potential contamination of ground water resulting from the 

storage or disposal of hazardous materials/wastes (fuels and oils). A ground-water 

sample was collected during Round I from MW-801 and analyzed for TCL VOCs, 

BNAs, and PCBs, as well as the Priority Pollutant metals and selected radiological 

parameters. Ground-water samples were collected from all three wells during the 

Round II investigation and analyzed for TCL VOCs, BNAs, and pesticides. Priority 

Pollutant metals, and TPH. 

Analytical results for the Round I and 11 investigations are summarized in Tables 14-3, 

14-4, 14-5, 14-6, and displayed Figure 1-8 in Appendix I. Organic contaminants were 

not detected in the Round I ground-water sample. Two metals (arsenic and 

selenium) were detected at concentrations well below MCLs or proposed MCLs. 

Three volat i le organic compounds (benzene, 1,2-dichloroethene, and 

tr ichloroethene) were found in the Round II g round-wa te r samples at 

concentrations below MCLs. Low levels of the following metals, phthaiate esters, 

and pesticides were also reported in the Phase 11 ground-water samples: 

Arsenic 

Nickel 

Selenium 

Di-n-butyl phthaiate 

Diethyl phthaiate 

Alpha-chlordane 

Beta - BHC 

Heptachlor 

(Cmax 

(Cmax 

(Cmax 

(Cmax 

(Cmax 

(Cmax 

(Cmax 

(Cmax 

= 17.7 pg/L) 

= 16 pg/L) 

= 5.7 pg/L) 

= 1 pg/L) 

= 0.7 pg/L) 

= 2.7 pg/L) 

= 0.21 pg/L) 

= 0.15 pg/L) 
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TABLE 14-3 

lu 
00 
lO 
KJ 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE WP10-GROUND WATER 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

I 

Contaminant 
Base 

Background 
Concentration(a) 

Number 
Detections/ 

Number Samples 

Range of 
Concentration 

Average 
Concentration(b) Standard/Criteria 

Round 1 

Arsenic (pg/L) 

Selenium (pg/L) 

ND 

4.17 

1/1 

1/1 

4.18 

2.63 

4.18 

2.63 

50(0 

10(0 

Roundl l 

Benzene (pg/L) 

1.2-Dichloroethane 
(pg/L) 

Trichloroethene (pg/L) 

Di-n-butyl phthaiate 
(pg/L) 

Diethyl phthaiate (pg/L) 

Alpha-chlordane (pg/L) 

Beta-BHC (pg/L) 

Heptachlor (pg/L) 

4,4'-DDD (pg/L) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2/3 

1/3 

. 1/3 

1/3 

1/3 

2/3 

1/3 

1/3 

1/3 

1E-2E 

IE 

IE 

IE 

0.7E 

2.5-2.7 

0.21 

0.15 

0.42 

1.0 

0.3 

0.3 

0.3 

0.2 

1.7 

0.1 

0.1 

0.1 

5(d) 

5(d) 

5(d) 

NA 

NA 

2(e) 

NA 

0.4(e) 

NA 



TABLE 14-3 
30 
IM 

IO 
KJ 

4^ 
I 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE WP10-GROUND WATER 
SHEPPARD AIR FORCE BASE 
WICHITA FALLS. TEXAS 
PAGE TWO 

Notes: ND - not detected. 
NA- not available. 
E -estimated value. 

(a) Results reported are for one ground-water sample collected on the base, not near any IRP site. 
(b) Averages calculated using zero for nondetects. 
(0 NIPDWR (National Interim Primary Drinking Water Regulation) Standard. 
(d) MCL. 
(e) 40 CFR Parts 141, 142 and 143 (5/89) (Proposed Standards). 
(f) USEPA, October 1989. 

Contaminant 
Base 

Background 
Concentration(a) 

Number 
Detections/ 

Number Samples 

Range of 
Concentration 

Average 
Concentration(b) Standard/Criteria 

Round II (continued) 
Gamma-chlordane 
(pg/L) 

Arsenic (pg/L) 

Nickel (pg/L) 

Selenium (pg/L) 

ND 

ND 

ND 

4.17 

2/3 

3/3 

1/3 

1/3 

1.8-2.0 

13.1-17.7 

16 

5.7E 

1.3 

16 

5.3 

1.9 

2(e) 

50(0 

100(f) 

10(0 



Si 
IO 
KJ 

TABLE 14-4 

GROUND-WATER ANALYTICAL DATA 
WPIO - INDUSTRIAL WASTE PIT 

SHEPPARD AIR FORCE BASE, TEXAS 

Sample Number 

S H O S - G W - M W S O I - A 

SH08-GW.MW801-e 

SH08-GW-MW802-A 

SHa8-GW-MW-802AO 

SH08-GW-MW8O3-A 

Date 

Sampled 

12/19/88 

07') 7/89 

07/18(89 

07/18/89 

07/18/89 

Alpha 

Chlordane 

(M9'l) 

2.5 

2.7 

Arienic 

(lig/l) 

a 18 

17.7 

17.2 

13.1 

Benzene 

--
2£ 

IE 

Beta BHC 

(ug/l) 

021 

ODD 

(pg/l) 

0 42 

Dieinylpl i thal j ie 

(Mq.l) 

0 7E 

Di-n-Bulyl 

Phthaiate 

(pg/l) 

IE 

1,2-

Dichloroethene 

(ng/l) 

2 63 

IE 

Gamma 

Chlordane 

(pg/O 

- • 

1.8 

2.0 

Heptachlor 

(pg'l) 

0 15 

Nickel 

(irg/l) 

-• 

16 

Selenium 

2.63 

5.7E 

Trichloroethene 

Wqi» 

IE 

^ Notes: E-esiimated value. 

0> {--). analytical results below Contract Required Detection Limits (CRDLs) 



TABLE 14-5 

SURFACE AND SUBSURFACE SOIL ANALYTICAL DATA - PESTICIDES ONLY 
WPIO - INDUSTRIAL WASTE PIT - PHASE II SAMPLING 

SHEPPARD AIR FORCE BASE, TEXAS 

Sample Number 

SURFACE SOILS 

SH08-SS-SS802-A 

SH08-SS-SS803-A 

SH08-SS-SS80a-A 

SUBSURFACE SOILS 

SH08-SU-MW802-A 

SH08-SU-MW802-B 

SH08-SU-MW802-C 

SH08-SU-MW803-A 

SH08-SU-MW803-B 

SH08-SU-IV1W803-C 

Date 

Sampled 

07/15/89 

07/15/89 

07/15/89 

07/U/89 

07/14/89 

07/14/89 

07/14/89 

07/14/89 

07/14/89 

Sample 

Depth 

(feet) 

0-0.5 

0-0.5 

0-0.5 

5 

10 

20 

5 

10 

11.5 

DDT 

(ng^kg) 

1,100 

61 

930 

69 

-

-

-

-

~ 

DDE 

(lig/kg) 

1,400 

56 

-

120 

-

-

-

-

-

DDD 

(pg/kg) 

-

50 

-

-

-

-

66,000 

520 

-

Alpha 

Chlordane 

(lig/kg) 

-

-

2.300 

-

-

-

19,000 

440 

-

Gamma 

Chlordane 

(ug/kg) 

-

-

2.900 

-

1 7,000 

460 

-

Heptachlor 

Epoxide 

(tig/kg) 

42 

-

-

-

-

-

-

-

Note: (-) - analytical results below Contract Required Deteaion Limits (CRDLs). 
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fi 
TABLE 14-6 

SURFACE AND SUBSURFACE SOIL ANALYTICAL DATA 
WPl 0 - INDUSTRIAL WASTE PIT 

SHEPPARD AIR FORCE BASE, TEXAS 

Sample Number 

S U S M C f S O H . 

SH08-SS-SS001A 

SH08-SS-S5001-1 

SH08-SS-SS802A 

SH08-SS-SS803A 

SH08-SS-SS804A 

Da te 

Sampler^ 

12/20/88 

12/09/88 

07/15/89 

07/15/89 

07/15/89 

Bi5{2-elhyl-hei iyl) 

ph tha ia te 

(pg/kg) 

60 

-

Di -n-bu ty l 

p h t h d i d t e 

(pg/kg) 

550 

280E 

270E 

F luo ran thene 

(pg /ky ) 

80 

Ben20(8) 

F louran thene 

(pg/kg) 

65E 

Pyrene 

(pg/kg) 

80 

JIE 

Benzo 

(A) 

Pyrene 

(pg/kg) 

54E 

AlM;niL 

(py-kg) 

3 

5 3 

2 7E 

3E 

1 6E 

be i y l l i um 

(my ,kg) 

34 3 

0 6 

0 49 

0 56 

C. idmium 

( m y i k g l 

34 3 

1 1 

0 6 1 

1 6 

Chromium 

(mg.'kg) 

10 

840 

1 6 5 

9 5 

12.3 

Copper 

(mg/kg) 

24.8 

110 

10.9 

8 

15.4 

Lead 

(mg/kg) 

32.4 

180 

89E 

147E 

35.7E 

Mercury 

(mg/kg) 

0.21 

0 6 

1 7 

N i i k e l 

(mg/kg) 

12.3 

38.4 

9 2 

8 3 

12 3 

Selenium 

(mg/kg) 

0 9 

-

Silver 

(mg/kg) 

2 4 

1.1 

Sodium 

(mg/kg) 

260 

Zinc 

(mg/kg) 

33.4 

450 

57.9 

28.9 

9 9 8 

4^ 

I 

00 

Sample Number 

SUBSURFACe SOIL 

SH08-SU-SB801-A 

SH08-SU-SB801B 

SH08-SU-IVIWS02-A 

SH08-SU-MW802-B 

SH08-SU-MW802-C 

S H 0 8 - S U - M W 8 0 3 A 

SH08-SU-MW803-B 

Sn08-SU-MW803-C 

Da te 

Sampled 

12.06/88 

12/06/88 

07/14/90 

07/14/89 

07 /14 '89 

07/14.'89 

07,14/89 

07/14/89 

Sample 

D e p t h 

( feet ) 

6 

15 

5 

10 

20 

5 

10 

11 5 

2 -me thy l 

n a p h t h a l e n e 

(pg/kg) 

23.000 

-
-

Bis (2 -e thy lhexy l ) 

p h t h a i a t e 

(pg/kg) 

18E 

Di-n-Dotyl 

pn tn j i a t c -

(pg.kg) 

i i O 

380 

i.'OE 

510 

22GE 

IJuE 

Pnel iu l 

( p g . i g ) 

5.700 

A n t i m o n y 

(mg ikg ) 

11 IE 

I3 9E 

9 IE 

Ar ten ic 

(mg/kg) 

3 

IB BE 

13E 

0 37E 

1 8E 

1 2E 

5 9E 

Bery l l ium 

( m g j k q l 

0 7 

1 9 

0 66 

0 35 

0 34 

0 6 1 

0 44 

Cddmium 

(mg ikg ) 

1.8 

C h r o m i u m , 

(mg.'kg) 

10.7 

33.5 

103 

9.8 

9.8 

24.4 

8.6 

163 

Copper 

(mg/kg) 

93.7E 

51E 

6 7 

8.8 

4.5 

67.0 

1 2 4 

19 7 

Lead 

(mg/kg) 

11 8 

46 

23 2E 

19.4E 

I 1 9 E 

141E 

11E 

76 4E 

Mercu ry 

(mg /kg ) 

0.2 

0 2 

4 

Nickel 

(mg/kg) 

6 4 

29 

10.5 

12 

15.8 

15.7 

1 3 8 

18.4 

Silver 

(mg /kg ) 

1 1 

7.3 

2.3 

Zinc 

(mg/kg) 

240E 

49 2 

30.6 

194 

27 4 

96 9 

r:..tcs: E - estimated value 

(•-) - analytical results btto-Ar tomract Requireo Detection Limits (CRDLs). 



• 4,4'-DDD (Cmax =0.42 pg/L) 

• Gamma-chlordane (Cmax = 2.0 pg/L) 

Only the level of chlordane exceeds (marginally) a proposed MCL. 

14.4 POTENTIAL PUBLIC HEALTH RISKS 

This section discusses the potential public health risks associated with human 

exposure to selected indicator compounds detected in the environmental media at 

Site WPIO. Risk assessment methodology used to calculate exposure doses and risks 

is presented in Section 4.0. 

Surface/Subsurface Soils 

There is limited evidence of the disposal (or burning) of fuels, metals-containing 

wastes, and pesticides at Site WPIO. Cadmium, chromium, lead, and zinc were 

detected in one Round I surface soil sample at concentrations at least five times the 

base or regional background levels. The concentrations of antimony, lead, and 

mercury were also elevated in one or more subsurface soil samples. The following 

pesticides were detected in at least one surface or subsurface soil sample at 

concentrations exceeding 1,000 pg/kg: 

• Alpha-chlordane 

• 4.4-DDT 

• 4,4-DDE 

• Gamma-chlordane 

» 4,4-DDD 

Generally, only low concentrations of phthalates and PAHs were detected in the site 

surface soils; the concentrations found are similar to those found at other sites 

investigated at Sheppard AFB and those commonly detected in the environment as a 

result of the widespread use of fuels and plastics. 

Site WPIO is within 1,000 feet of a residential area west of the site and adjacent to 

the base golf course. Consequently, residents from the area as well as base 

personnel may occasionally come in contact with the contaminated surface soils at 
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the site. Table 14-7 summarizes the estimated potential carcinogenic risks and 

hazard quotients, assuming that a receptor is occasionally exposed (via dermal 

contact with or accidental ingestion of soils) to the pesticides and metals in the 

surface soils. Under the conditions established for the risk assessment, the 

estimated excess lifetime cancer risk is 2.8 x 10-6 under the worst-case scenario. The 

total Hazard Index calculated for both an adult and an adolescent receptor never 

exceeds unity; therefore, adverse noncarcinogenic health effects are not 

anticipated. 

Ground Water 

There is limited evidence of site impacts on the ground water at Site WPIO. Low 

concentrations of volatile organics, phthalates, and pesticides were sporadically 

detected in the Round II ground-water samples. However, only total chlordane 

(maximum concentration of alpha-chlordane added to the maximum concentration 

of gamma-chlordane) was detected in monitoring wells at concentrations exceeding 

the proposed MCL of 2 pg/L. The following table summarizes the risk assessment 

results, assuming that an individual is exposed to maximum (worst-case) and average 

(plausible-case) chlordane concentrations detected in the Round II monitoring well 

samples (i.e., the individual routinely ingests water containing the elevated 

chlordane concentrations): 

Chlordane 
Concentration 

4.7 pg/L 

2.3 pg/L 

Excess Lifetime Cancer 
Risk 

1.7x10-4 

8.5x10-5 

Hazard 
Quotient 

2.2 

1.1 

The estimated excess lifetime cancer risk for the worst-case scenario (maximum 

chlordane concentration) exceeds 1 x 10-4, which is the upper-bound l imit of 

acceptable risks. Additionally, the Hazard Quotient exceeds unity when either the 

maximum or average contaminant concentrations are assessed; thus, adverse 

noncarcinogenic health effects are possible under the conditions established in the 

risk assessment. As discussed previously, however, the shallow ground water 

underlying Site WPIO is not currently used as a domestic water supply source; the 

risks presented above are for a hypothetical human receptor who may utilize the 

ground water at some time in the future. Realistically, future use of the ground 
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TABLE 14-7 

RISK ANALYSIS SUMMARY 
SURFACE SOIL EXPOSURES(a) 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

Exposure Route 

Accidental Ingestion 
of Soi ls-Adult 

Accidental Ingestion 
ofso i ls -45 Kg Child 

Dermal Contact w i th 
Surface Soi ls-Adul t 

Dermal Contact w i th 
Surface Soils-45 Kg Child 

Total Excess Lifetime 
Cancer Risk 

Worst 
Case(b) 

5.6x10-7 

-

2.8 X 10-6 

-

Plausible 
Case(c) 

5.3x10-7 

-

2.7 X 10-6 

-

Total Hazard Index 

Worst 
Case(b) 

2.2 X 10-1 

4.7 X 10-2 

2.2x10-1 

3.8x10-2 

Plausible 
Case(c) 

1.6x 10-1 

3.3x10-2 

2.2x10-1 

3.8x10-2 

(a) Includes cadmium, chromium, lead, and zinc, and the pesticides. 
(b) Worst-case assessment evaluated maximum contaminant concentrations. 
(c) Plausible-case assessment evaluated average metals concentrations and 

average pesticide concentrations (average of positive detections only). 
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water is unlikely because the ground water is of limited quality (the concentrations 

of TDS and many common anions are high) and quantity. 

14.5 RECOMMENDATIONS 

The remedial investigation indicates that there is some limited evidence of past 

waste storage and disposal at Site WPIO. The risk assessment results indicate that 

occasional exposure to the pesticides and metals in the surface soils would not result 

in adverse noncarcinogenic effects or unacceptable cancer risks. However, based on 

pesticide levels in the ground water, cancer risks in excess of 1x10-4 are estimated 

for an individual using the ground water as a domestic water supply source. The 

pesticide contamination detected in the ground water must be evaluated in light of 

the following facts: 

• Shallow ground-water at Sheppard AFB is not currently used as a domestic 

water supply source, and future use is unlikely. 

• Although the majority of the risk estimated for domestic use of the ground 

water is attributable to chlordane, the maximum concentration is two times 

the proposed MCL of 2 pg/L. 

• Pesticides are relatively persistent compounds, which tend to adsorb to soils. 

In contrast to volatile organics such as benzene, pesticides generally do not 

readily migrate via ground-water transport. 

It is recommended that Site WPIO shallow ground water never become a domestic 

drinking water source. In the unlikely event ground water near WPIO is considered 

for a domestic water supply source, it should not be accomplished unless future 

testing reveals a drop in in the chlordane level to within the MCL. It is further 

recommended that the probable source of contamination be removed. Removal 

would consist of severing and sealing the connection between the oil/water 

separator and the waste pit and managing the oil/water separator so that overflow 

does not occur. The concrete-lined pond could then be filled with low permeability 

material, such as clay. As a final conservative precaution, it is recommended that the 

fence currently enclosing much of the area including Site WPIO be maintained. 
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15.0 SITE 0T11-PESTICIDE SPRAY AREA 

15.1 SITE BACKGROUND AND HISTORY 

In the past, pesticide applications have been performed by the Entomology Shop, 

Golf Course Maintenance, and the Roads and Grounds Shop. In 1979, the 

responsibility for pesticide application around the base areas other than the golf 

course was delegated to the Golf Course Maintenance Shop. Golf Course 

Maintenance has always been located in Building 4493 adjacent to the waste 

treatment plant (Figure 15-1). This building has been used for both storing and 

mixing the pesticide chemicals. Rinse water generated from cleaning the application 

equipment and empty containers was sprayed on a gravel lot adjacent to the 

building. A storm drain in the vicinity empties directly into the sewage treatment 

plant. Rinsed containers were crushed and disposed of with general refuse. 

15.2 SUBSURFACE INVESTIGATION 

The subsurface investigation performed at the site was limited because surface soils 

were the primary medium of concern. Two sample locations were selected where 

pesticide containers were rinsed and emptied. _Shelby tube samples were collected 

at depths of 0 to 4 feet. The samples indicated that the site is underlain by 

reddish-brown clayey silt, typical of the residual soil elsewhere on the base. 

Figures 1-4 (Appendix I) and 14-2 (page 14-3) illustrate the subsurface material 

encountered at nearby sites. 

No ground water was encountered in the shallow borings. Ground water beneath 

the site probably flows southward, toward the creek that runs through the golf 

course. The ground-water level, as interpreted from nearby monitoring wells, is 

probably at a depth of about 10 feet. Figure 1-5 (Appendix I) illustrates ground

water elevations in the vicinity of the site. 
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15.3 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

15.3.1 Surface Soils 

During the site investigation, four surface soil samples were collected from two 

locations at Site OT11 to investigate for the presence of residual pesticide 

contamination. The sample locations were selected based upon areas where base 

personnel were observed dumping their rinsewater. The samples were analyzed for 

TCL pesticides and chlorinated herbicides. The analytical results indicate that current 

and past activities at the Pesticide Spray Area have not resulted in contamination of 

the soil at the locations sampled. No pesticides or herbicides were detected in any of 

the soil samples; therefore, a second phase of sampling was not conducted at Site 

OT11. 

15.4 POTENTIAL PUBLIC HEALTH RISKS 

As evidenced by the lack of pesticide/herbicide contamination at Site OT11, current 

and past activities at the Pesticide Spray Area do not appear to have resulted in 

surface soil contamination that could pose a threat to public health or the 

environment. Consequently, a risk assessment was not performed for this site. 

15.5 RECOMMENDATIONS 

Based on the field observations and analytical data, it is recommended that this site 

be removed from further consideration under the IRP. 
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16.0 SITE ST13 - FORMER UNDERGROUND TANK SITE 

16.1 SITE BACKGROUND AND HISTORY 

Site STl3 was formerly a service station that dispensed fuels from two steel 

5,000-gallon underground storage tanks (USTs) that contained gasoline and diesel 

fuel. The tanks were installed in the 1940s and were deactivitated in 1972. In 1989 

the tanks were removed and were observed to be badly corroded. Hydrocarbon fuel 

odor was reported to be very strong in the vicinity of the tank pit, and grab samples 

of the soil were analyzed and found to contain low concentrations of petroleum 

hydrocarbons. The tank pit was the lined with polyethylene sheeting, and the 

backfill was returned to the tank pit. 

16.2 GEOPHYSICAL INVESTIGATION 

NUS used an EDA Instruments Omni IV magnetometer in an attempt to locate the 

USTs before they were removed. However, overhead power lines and underground 

utilities rendered the data inconclusive. 

16.3 HYDROGEOLOGIC INVESTIGATION 

Four borings were drilled at the site to obtain subsurface soil samples for laboratory 

analyses, to determine the site-specific geology, and to provide borings for 

monitoring well installation. The borings were located around the former tank pit 

at the locations shown on Figure 16-1. The borings were placed as close to the tank 

pit as possible, although access was l imited by overhead power lines and 

underground utilities. The borings were completed at depths ranging from 30 to 

35 feet. 

The subsurface materials at the site consisted of mixed fill material, clayey sand, and 

weathered siltstone of the Petrolia Formation. Approximately 10 feet of f i l l , 

consisting of reddish-brown, sandy, clayey silt and silty-sand fill with occasional 
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weathered rock fragments and cinders, was found in each boring. The fi l l was 

apparently used to bring Avenue D and the railroad to the same approximate grade. 

The fill appeared to be predominantly natural material derived from elsewhere on 

the base. 

Beneath the fill is found 5 to 14 feet of clayey sand and weathered sandstone. The 

sand is fine grained, moderately sorted, and rounded, and is moist or wet in all 

borings below a depth of about 15 to 17 feet. The sand is underlain by reddish- or 

grayish-brown weathered siltstone and clay. Figure 16-2 is a cross section that 

presents the subsurface data. 

Ground water was encountered in the sand in all borings, and each was completed 

as a monitoring well. The underlying clayey sand appeared slightly moist or dry and 

apparently acts as an aquitard to downward migration of ground water. Upon well 

completion, the water levels stabilized at about 10 to 12 feet below ground surface 

across the site. Water-level measurements were used to generate a potentiometric 

surface map for the site (Figure 16-3). Ground water flows through the clayey sand 

and sandstone toward the southeast, generally in the direction of surface water 

flow. 

16.4 OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 

16.4.1 Subsurface Soils 

During the site investigation, four subsurface soil samples (and one duplicate 

sample) were collected and analyzed for TCL VOCs and PAHs. Selected samples were 

also analyzed for TOC and CEC. Sample-specific analytical results are summarized in 

Table 16-1. No organic contaminants were detected in the subsurface soil samples. 

The TOC concentrations ranged from 66 to 2,500 mg/kg which indicates a wide 

variation in the carbon content of the subsurface soil samples. Although petroleum 

hydrocarbon contamination may increase the TOC content of a soil, TOC levels also 

vary naturally in soils. Consequently, this parameter cannot be used to conclusively 

demonstrate petroleum hydrocarbon contamination at a site. CEC values for the soil 

samples ranged from 13.1 to 27.0 meq/100 grams of soil and are typical of an 

average soil. Because organics typically associated with fuel oil contamination were 

not detected during the subsurface soil investigation, a second RI sampling phase 

was not conducted at Site STl 3. 
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TABLE 16-1 

OCCURRENCE AND DISTRIBUTION OF CONTAMINATION 
SITE STl 3 - SUBSURFACE SOILS 

SHEPPARD AIR FORCE BASE 
WICHITA FALLS, TEXAS 

Contaminant 

pH 

CEC (meq/IOOg) 

TOC (mg/kg) 

Number 
Detections/ 

Number 
Samples 

5/5 

3/3 

3/3 

Range of 
Concentrations 

7.0-7.9 

13.1 -27.0 

66.0-2,500 

Average 
Concentration 

7.54 

20.7 

1,455 
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16.4.2 Groundwater 

Ground-water samples were collected from the four monitoring wells and analyzed 

for TCL VOCs, lead, and TPH. Results are summarized in Table 16-2. TPH and lead 

were not detected in the ground water. The benzene concentration detected in one 

monitoring well (l^ig/L) was less than the MCL (5 iig/L). No other organic 

contaminants were detected in the ground water. Because contaminant 

concentrations were so low, a second round of ground-water samples was not 

collected at Site STl 3. 

16.5 POTENTIAL PUBLIC HEALTH RISKS 

The analytical results presented in Section 16.4 are not indicative of widespread fuel 

oil contamination ator migrating from Site ST13. Organic compounds typical of fuel 

oil contamination were not detected in the subsurface soil samples. Benzene, a 

known human carcinogen, was detected in one site monitoring well and is possible 

evidence of fuel-related contamination. However, the concentration of 1 pg/L is 

below the MCL (5 pg/L). Additionally, the low-level contamination is unlikely to 

migrate in concentrations significant enough to pose any health threat to human or 

ecological receptors. In summary, the site invest igat ion and analyses of 

environmental samples collected at the former underground tank site indicate that 

the past storage of fuels does not pose a threat to the public health or the 

environment. 

16.6 RECOMMENDATIONS 

It is recommended that no further action be taken at this site and that this site be 

removed from further consideration under the IRP. 
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TABLE 16-2 

OCCURRENCE AND DISTRIBUTION SUMMARY OF CONTAMINATION 
SITE STl 3 - GROUND WATER 
SHEPPARD AIR FORCE BASE 

WICHITA FALLS, TEXAS 

Contaminant 

Benzene 

Base 
Background 

Concentration(a) 

ND 

Number 
Detections/ 

Number 
Samples 

1/4 

Range of 
Concentration 

1l ig/L 

Standard/ 
Criteria 

5 vig/L(a) 

(a) Results from one ground-water sample collected on base, not near any IRP 
site. 
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S f i ^ h s T O ^ J i i T C x S ^ t - ' t O 

Skit^dtTZt^^i", 'Ysi ' - r '**Ar<Lt>c 

^oc>« t r Co^iJt.1 (\ « reTA 

;=v*/ir c;/My*/cft,<«'i'''-.J««.fe'£> 

SA^OSTv.t£ 'CJ A6o / f 

j^itrc'Spr CAoit «^o6ei> 
1 y 
1 l ^ / ^ a J ^ Q A t t r O i ' D V U S - /VIA/C4.1 

0 « 
R 0 

u • 
S R i 
C O N 
<, C ( 

1 s 

f ^ L . 

c-i.1. 

B l -

d i -

S'-

e^ 

REMARKS 

l iL/o 

CJitfC-nr CJTT/^Ci l 

Off. 

o... 

^ ^ 

fl 

Jo^€- T o e r 5 e i ^ / ^ & 

fOv , ^ 

(5/6-/7 ' ^ 

Cj< f : * / f . \ 

a. 1 0 t » ^ h t i ^ K - i 

- P t t . A a n t L C j 

SH.-*ir>Liz ^ i ' -Z -S-^^ 

BORING 

PAGE 

5Slo/= 

. '^:^ 



BORING LOG NUS CORPORATION 

PROiECT: ..^.f.^f'^.*r.'>... '^.^^ 0'^.^.'?i>. BORING N ' ^ ' ^ : ^ t ' 
PROJECTNO.: 7.$C,2 DATE: /'./.^./«>5 DRILLER:. 

ELEVATION: ./OQS:..^'} FIELD GEOLOGIST:J-.A^^^.^.^^ 
^ A T E R LEVEL DATA : i 7 . 1 t ^ i T ( } C 

(Date. Time & Conditions) ...•',//7/**r.,...-'.-.'"^^..* 

SAURli 

NO. 

» r v » i 

OR 

• 0 0 

^ M t t 

d4-

^ o ^ € 

1 - • v t 

OIRTM 

,tvt 

OR 

RUN 

NO. 

2.*}' 

3r 

1 
1 

" R E M ; 

(LOWV 

l -OR 

ROD 

( S | 

SAMRil 

RICOVIRT 

tAMPLC 

lINCTX 

' • ^ / , o 

"L 

ITMOLOOY 
CHANGI 

lOtotn.lt. l 

OR 

SCRCINIO 

INTIRVAL 

— 

_ -

" 

-

-

-

« 

-

« 

_ 

•3'"'' 

: , . x< ' , j ^ 

MATERIAL DESCRIPTION 

SOIL 
OINt i rv 

CONJHTI»«cr 
OR ROCK 

HARONfSl 

Ir l i ,?-^ 

A . ^/i iLD 

COLOR 

^tn,,<;> 

CmA^Sl*-

G.tcy 

MoTT 

y c i j i i 

MATERIAL 
CLASSIFICATION 

CLA-if S ^ A J i y S i ^ r y . J / at.cA.. , . . . j , . . 

5«»/i> r-re./-cre(2-s 
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PROJECT: . . ^ ' ' i f S ^ I BORING NO.: !^!^ 'XOL 
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REMARKS 

AiAy. 

.Cr.^^ /«g t 5 ' 

£ j ^ e L - < j i - / h ^ u i ^ 

- ^ . t . . i r , y .*>..•• ^ 1 a^ 
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BORING LOG NUS CORPORATION 

PROJECT: .,5/«/5.?y?-4/<-i>.... .> 

^OJECTNO.: .T^^C^ 
B F V A T I O N -

^f^^ •. BORING NO :A> lw i c ^ f 

DATE: . l . / j i / t i ^ DRILLER:. W'..L>«^/5Uv^?<.J. . 

FIELD GEOLOGIST: T VA/>«-A/ryd./^.>. 
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BORING LOG NUS CORPORATION 

PROJECT: .-^''.'r.^' n n a m r . K i n ^ U u J ' R o i I 

PROJECTNO.: ..7^.23-. DA 
mEVATlON: <77y-3D FIE 
B I A T E R LEVEL DATA ?.yc5<3Ttt. 

TE: ('/i^^?l . DRILLER:' 
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BORING LOG NUS CORPORATION 

PROJECT: ..S(^.V:..'S.. BORINGNO.:. 5_Bua t f ^ ^AVW-*e - '© 

PROJECTNO.: . l-,Sipi DATE: l i j . , , l l f.̂ - DRILLER: C;.,..,(7-/ ^ < i * ^ ' 
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I^AILft J / C T J T a / y g . IAjKATi.J>Zif. \ Al z>/2-y 

f ^ l l H . . ^ u » t f r t . o J l r . l - A ^ - P . - i . L < ! . b 

f?*ui>«,/v 

[REMARKS 
BORING ^ ^ ^ ' - ^ • ^ 

PAGE_2:_.:F _±̂  



BORING LOG NUS CORPORATION 

( 
^ 

i 

^ 

PROJECT: .5/ye.?P.A.(ir.t>. >qf5, 

^ O J E C T N O . : 7 ; ^ . : 

K V A T I O N : /< 

VATER LEVEL DATA 

(Date. Time & Condi 

S A M H I 

NO 

4 r » p | 

OR 

• 0 0 

^ 
^ r 

a / t f 

"•r-

. c - L 

OIPTH 

• l l l . l 

OR 

RUN 

NO. 

• L O W V 

i - O R 

ROD 

I S I 

3 ^ 

^MT 

D'O 

r 
j o b ' , r s 

DA 
FIF 

if.i'r 

RORlMr, MO ^ A 4 n ^ 1 

TE:'vV-.-v/i i i DRILLER:^ 

LD GEOLOGIST^ a/«rp|5/p,^D , . i? .rl^fcy" 

tions) ...,/y/7/^'i..;..4v'><*^5:.. c j - ^ 

S A M P t I 

R I C O V I R T 

S A M P L I 

L INCTM 

» v 

X 
1 

Yo 

% 

AJA 

LITHOLOGY 

CHANGI 

(O tO in . t l . ) 

OR 

S C R t l N I O 

INTIRVAL 

• — • 

• — *. 

o - * * 

• — a 

• —̂ « 

C . _ -1 

« — a 

r * 

t • 

> ^ • 

— -

MATERIAL DESCRIPTION 

SOIL 
OINSlTY 

CONSISTINCY 

OR ROCK 
HARONISS 

»/a,io 

COLOR 

i jrpouu 

t / t l«»/ j» 

- ^ t f i T 

( s f X y r ^ t i 

& t » > Y V M 

MATERIAL 
CLASSIFICATION 

Avo ^J^iviiir' / ' ' i i ' t - . r / ^ »v«*rA>r7fi 

f fJAci. t^c S/<rjrc.'j^ ,)r /),3̂ .».c 

r O 
J i . . i V>?,4. 

c 

• 
n a 
• 0 

0 • 
S • 1 
C O N 
S C [ 

( s 
s 

> ? 

. ' * 7 

REMARKS 

/ Z ^ l / C z l ^ l i l C j < J L . / f > ^ 

t ^ ^ 

•̂ ẑ a . 

z)Ay / : a , ^ . 

(EMARKS 
BORING - ^ ^ 3 

PAGF 2> - : 3-



BORING LOG NUS CORPORATION 

PROJECT: ..^.f^.?^.rP'\i^h 

[PROJECT NO.:..1..$.6.^ 
•kEVATION: .../.Qp7..a8.. 
I^ATER LEVEL DATA : (p, 

(Date, Time & Condit ions) . 

S A M P l t 

NO. 

4 r » p f 

• OD 

p r - i 

1 "' 1 

OIPTH 

l l l . l 

OR 

• UN 

NO. 

z 

H 

/ o 

cT 

Z.O 

| i S ' 

• L O W V 

t ' O R 

ROD 

I S I 

S A M P i l 

R fCOVtRT 

S A M P L I 

L fNCTM 

/ ^ A \ 

' VL 

^ / . -

\ / J / 

/:<i=:B... 

LITHOLOCY 

CHANCf 

( O t o i h . l i . l 

OR 

S C R f t N t O 

I N H R V A L 

/ ' / 

r 

ft 

9 

> a 

a 

* « 

S.A'-" ' 

a 

fA /w^-

S T J / V t ' 

1 

V • 

C i A V 

1 ' 

BORING N0. : . /<W.5"<? ' . 

DATE: ./?-/oiJ./tVt> DRILLER:.^:....??.-'--u/C>^-.o«^e*-«-. 

FIELD GEOLOGIST: P.. Fo.u^.'^. . / .X. .S/^ / , ' -C i^Kiy^ : i 

'Oi^ 

MATERIAL DESCRIPTION 

SOIL 
O f N S i r > 

CONSISTINCY 
OR ROCK 

HARONISS 

C o d Z 

i . O t V t 

1 W/J/2-D 

- t o o : ? 

.•S^Afti^ 

LfyOB-O 

|X/XlRa 

COLOR 

a.tow/w 

t . . i » " r 

MATERIAL 
CLASSIFICATION 

' Tb^Sc . t . c.^a/ S ' O , ; / ! ^ S / i . T " / 
C M A V S - Y - V H a ^ ^ H f u K f T K j t o T S 

CA,-t/i,^./Tti uiT<-L. r--3.r£I>^'«.c^) 

/̂ /c3 . "zc t i j ve i tv 
P<ioa/^ i3ty ^.xjort! r / w o ^ / t - t . 

\ 3 A f V i J i l 0 * J Z . - j / O C i . w f c A v ' V J J « ( ^ l f 

Cu/»y'. / '>orTtCt> t c ^ t v <;£.ie&v 

1 

a 
0 a 
• 0 

u « 
S R ( 
C O N 
S C ( 

( s 

?/»7 

5/^ 

3 . ^ 

s/»n 

B « . 

CH 

^/V 

REMARKS 

o„J 

5<-^or-5C -5S»?fl. /) C7..J 

• 4 ( i L J /7 . ,«_t . * i - V • 

/A* 
S H O ' r - t i O - S ' S ^ O i B t \ 

J - / V O S ' - 5 ^ - i / 3 S " 0 / C 

1 ' / / . ;« 

• EMARKS ^ /-^VC CT-^4U/y .-nJ<.>..T:i,i.^\^.t -J>-«:- /of Af'<L. 
I \ • J y J BORING / ^ > ^ ^ ^ ^ 
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BORING LOG NUS CORPORATION 

PROJECT: . . . •?/"S^'^2. i>. . . . ; r r=5 BORING N O . : / ^ a y 5 b i 

PROJECTNO.: ..7.^.44 DATE: '. ';..-.o3.-..d6 DRILLER:.W. .G=///u/<.// 

I ^ E V A T I O N : /c3p* f ,7</ FIELD GEOLOGIST: J T .\^<^./«.A..^;.-:'. . / . P . . P o r « t 
I P A T E R LEVEL DATA : "7 .0 * * d Toe ' J 

S A M P l t 

NO 

4 r v p f 

3R 

• 0 0 

ST-I 

o 1 

1 p 

«T3 

sr-2 

OIPTH 

, f l , l 

OR 

RUN 

NO. 

3 o 

/o .o 

/s -o 

i f 

• L O W V 

f O R 

• 0 0 

I S I 

S A M P I I 

R I C O V I R T 

S A M P I I 

L fNCTM 

' • % 

% -

<»/£ 

°H* 

ITHOLOCY 
C H A N G I 

l O a o i n . l i . i 

OR 

S C R f f N I D 

INTIRVAL 

• 
• a 

» 
• P 

* 
4 »» 

V 
/ \ 

\ , / 

/ \ 

•J 

• • 

* • . . 

i ' ' 
! : 

1 1 
• ( ' 

MATERIAL DESCRIPTION 

SOIL 
O l N S i r i f 

CONSISTINCY 
OR ROCK 

HARONfSS 

Hfi i . i> 

. • V I C ! » < • " > 

//4X.0 

COLOR 

i - t t t i r 

B H a u t v 

f i t A M U l 

t ^ i t i i t T 

• 0 « l t l t 

U,<U«N«' 
i;€D6o«, 
|:;eev.< 
|(3i./ic« 

MATERIAL 
CLASSIFICATION 

• T i n o . t . T . . U < ^ ^ , i £ U . , . > . 

-

• 

r9s,t»,.i»., '':/'•,<• .•7r'^.V 

C^r ' h e ^ J C l i ^ 

^ V l 6 e . f > / > * /'«JSC. ^r.<V»/ 

/ 

w / c/LDJj - 3i£J»>>~'»c 

Ct.4V i / t - y 'V':Jr7i..= i i u ' / ' 
wviSATACSAib StIALE, 

1 
.1 a 
» 0 

•J • 
S » ( 
C O N 

S C • 
« s 

S-'«? 

S.?-

CL 

REMARKS 

SrtOV-SU-„>^VN/ SOT.A 

o . „ 

'V^o ' 7 ^ C J ^ £ I I . V 

yA/-0 RE.06</n. 2-V 

i/k/oj-- i 1/ - .**<*/ r<?2. B ^ ^ 

w 

'S'\c«.sr 

5»/o T - 5 L» - ̂  n^ T o i C 

i^. iV 

o»,,.̂  

• " 
EMARKS i» 'B<-^-i T.^i,e 

BORING sBro^" 
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BORING LOG NUS CORPORATION 

PROJECT: .S<^ iFh . . BORING N O 

PROJECTNO.: 7^ie2> DATE: i2.-^1.-£*,» DRILLER:. 

^ E V A T I O N : /qpq.Ol FIELD GEOLOGIST:-J. U i ^ x U i ^ ^ > . ' i ^ J € 
IPATER LEVEL DATA : S - . t f ' ^ T o c ' > 

(Date, Time & Conditions) ... . ' / . ' .T/ i i l . . ; . . .-y.-Vvy^ CA?.-

S A M P l t 

NO 

• r v p i 

OR 

• 0 0 

^ - 1 

ST-?_ 

C O N - C 

i& ' 

Co*£ 
W i . 

Gj-ot 

" 3 

a tPTM 

.111 

OR 

RUN 

NO. 

2-

•- -

^ 

-7 

/ T , 

f? 

• L O W V 

4 - O R 

• 0 0 

I S I 

L 
S A M P l t 

R f C O V t R T 1 

S A M P l t 

L fNCTM S 

1 

' • % 

'A. • 

y ^ . 
« 

'A- • 

/:>o 

TMOIO 

CHANG 

O t e i n . l 

OR 

C R f t N l 

NTIRVA 

! Y 

I 

.) 

0 
L 

1 

3 

a 

e 

p 

» 

J 

' « 
••> 

» 

> 
» a 

t^ 

• « 

> > 

o 

O 

a n 

o 

a c 

9 

» J 

1 

• 

« o 

9 

M / V i ? 

C k A y 
- -

1 I 

MATERIAL DESCRIPTION 

SOIL 
OINSlTT 

CONSISTINCY 
OR ROCK 

HARONISS 

rZ-lft-O 

U O C i l ' S 

W / l f C O 

y < . a . y 

COLOR 

><C4JLC TV-

H C L W . * / 

t . j U i 4 T 

e . t ^ i , / , ^ 

MATERIAL 
CLASSIFICATION 

NAU/ RAa 1 

t 
0 a 
• 0 

u • 
S • 1 
C O N 
S C ( 

< t 

v < A - « r * • - ' * • U ' J . A ^ ' v O 

_ _ 

v E - i t f P i f . i B c . f ^ / » - j . e . i . « i e . ' . s o a i l a 

r 4 « y i : 5 , - d J f ^ o y / T 

t J r t - ' t l , ' . . / ^ .•> W - 1 . L - " - „ f f * < / ! » T « - . _ - y 

jo*T/ ! i iC»!•<»«>/• /£* r« 5 / ^7y cu ' ay . 

J** ! 

5 % 

• % . 

% 

REMARKS 

i > ^ y 

6...,. 

fjyrjs- - r 1/ - /^ft/5t.J/5 

O^,. 

inos'- !(u -/^i/j -vo^c 
/>7o,s r 

a< . . t . 

/ ' . o / i T d^«. . . 

# EMARKS 
BORING ^ ^ - ^ o ^ 
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BORING LOG NUS CORPORATION 

PROJECT: . O . f ^ . V i BORINGNO.: ^ J 4 * > * ^ ^ S 6 0 / 

PROJECTNO.: ..~^.$.U.'^ DATE: \:.\ [•... DRILLER: (.\ .fcOL 
VATION: ' ^ A * ' ' FIELD GEOLOGIST: "... -^jjvti.^ „,).... 
TER LEVEL DATA : . '^ . .<9 ' . . ' * " ..! m 

(Date, Time & Conditions) iy.^v . ^ • L I - > - • » • " 

SAMPlt 

NO 

4 r>n 

OR 

• 0 0 

t ^ , -

DIPTH 

i l l I 

OR 

RUN 

NO. 

• L O W V 

4-OR 

• 0 0 

ISI 

<E 

^ i . f i 

/ ' . • ' 

# 

SAMPlt 

RICOVIRT 

SAMPII 

LfNCTM 

LITH 0 1 OCT 

CHANCf 

( D a o i n . i t . i 

OR 

S C R f f N I D 

INTIRVAL 

. ^ •X-

t>'A. 

• - / . . 

/ > / , 

EMARKS •< Pga,P)Hm.y 

/ 

MATERIAL DESCRIPTION 

SOIL 
OINSlTY 

CONSISTINCY 
OR ROCK 

HARONISS 

y - • 

COLOR 

r-j--'-^ 
3ilyJ 

MATERIAL 
CLASSIFICATION 

/ • • - / . ' . . ->5 >'*• ' / ^ L . 

• • ' / 

• J ^ f O 
.a',••-• 

, - ' f . J t ' ^ r C L -^ V g-y . j , r . j 

-•>••'>-•« > ' - — ^ i . . . J K e r r > _ y , , » , T 

/Lose 

.'^ai^ 

V c 

- ^ '. I • -.i: 

^ • 1 . ^ 
' - • " • • 

a 
O a 
• 0 

u • 
S • ! 
C O N 
S C ( 

< s 

s 

'-V 

REMARKS 

iM. 

' ' ^ ^L< 

o> 

o^̂  
r . . \ 'o( , .su -/HiJOni 41 V -

4« 

^ I V S ^ ' 

^ . . - . - • / 

_ / ^ L • . • • / . , • . . / . . / 

: -•^*' I'.rr ; < . - " /'. 

-y 
^ ' • 1 

z ^ . -

Likiî  - / ^ " ' g / t . 

-« ** \ . i r >^*r/^_'w'<.g.o 
BORING JiCrQi 

P A G E _ L _ : - i : : -



BORING LOG NUS CORPORATION 

PROJECT: .S/i^q ,̂... 

PROJECT NO.: 7^^3. DAJE:/-^Al./il^ 
^ L E V A T I O N : . . .?.?.2. .1/ FIELD GEOLOfclSTvJ UJe4«iinA....F. P p - « t 
^ P A T E R LEVEL DATA: f/.,^^2.Toc '' "' 

(Date, Time & Conditions) ...i/.ii./.i*.\.;..<.t.nAA,..~-~^. 

BORING NO . " S ^ y a i 
DRILLER:..^ Cl / . /~<l ' 

SAMPil 

NO, 

4 r » p | 

OR 

• 0 0 

OIPTH 

i l l I 

OR 

• U N 

NO. 

• L O W V 

4 ' O R 

• 0 0 

ISI 

SAMPtI 

RtCOVIRY 

SAMPII 

LINCTM 

LITHOLOCY 

CHANGI 

l O a o i n . t t l 

OR 

S C R t l N I O 

INTIRVAL 

MATERIAL DESCRIPTION 

SOIL 
OfNSlTY 

CONSISTINCY 
OR ROCK 

HARONISS 

COLOR 
MATERIAL 

CLASSIFICATION 

i 
0 a 
a O 

U « 
S « ( 
CO N 
S C I 

« s 
REMARKS 

/A/» 

Z.O 

SUT- f ^ 

C J O ^ 

* i l 

^ 

/Oo 

^ v t ^ 

CiyMT 

/ 5 -

7-r-

# 
EMARKS 

^ 

Aa&K. 

V. S T / P P 
ZSI i t t r,<,T, c,t.f\vsy, sAAJoy u>,Ttt 

T tA c t i ^ ' M C L (tocTi M L Q/^1 

P ^ A J C 

'% hAtL(S 
| t .O>H 

0 / U W A / O-"-'/ 

/ i A i o i ' i < y - ^ i i l o i A 
Vft£i. 

^ / t . / n 

z.^ '^o * / 
a .- « 

; • 

?<-

Ss 

i / t t 
/ 

'-y.o 

ftgO»l/A< 
54/vD, s/«-ry CtAyfy /^/v/r S^ PiQ.^ i i^ 

oc*. 
L IU f i t 

.Ctf/ne SA/^wr«^€. ^ i^tArHKitKt^ 
o^ 

fie^ntov' 

S H t t l - S U - i i i l o \ R 

tLiSH 

/ ^ / t a , 

Cuirni* 

/h^(*n 
ViTi- l 

C(AA«v> 

S*l 

A S c < . r Hi>€tUf*yr/lt. f i^fiOi^i^ ' 

£,t.T, < :<- /3yf /^ i /<}*" iy .^ /T ieo 

J4<«.T6:& • l A J J y y * 

/ » L 

1 ^ 

B/L 

u>^/n ,> 7 ^ 

s'/j/if-so- spyoic 

' ^ o l > T 

BORING ^ ^ 2 G Z 

PAG£_Z r- '-cr. 



B O R I N G L O G 

PROJECT: J^' i.m.N>...AF.s>. 

PROJECTNO.: l ^ U . 
• f V A T l O N : ..,<?.?/.. 7 9 
V A T E R LEVEL DATA : / / 

(Date, Time & Conditions) ... 

SAMPII 

NO. 

4 rvpt 

OR 

• 0 0 

S-1 

t Z i ^ ' . l 

^ 1 

C v . " . " -

1 
MEM; 

OIPTM 

l l l . l 

OR 

•UN 

NO. 

• 

fO 

i f 

rz-̂  

• lOWV 

»-0R 

ROD 

I S I 

SAMPil 

RICOVIRT 

SAMPII 

LfNCTM 

/y/^A 

' % -

' •y . 

3 / n 
r / iO 

^RKS 

NUS CORPORATION 

/ BORING NO . A l o J ^ O l -

DATE: .r^.Py/f . t ' ' . DRILLER: ^-^,..C/^'*c(' 
FIELD GEOLOGIST: . ' .rt>'er̂ e.|c-i./<.,f 

.OT jToc 
.//./.M./*?.T.._;. .r,/<';r.^ 

ITHOLOCY 
CHANCf ' 

lOtetn.i i . i 

OR 

SCRffNfD 

INTIRVAL 

f / 

/ / 

' / • 
• 

9 • 

.* 
9 f 

a • 

• 

• • 
o 

<i 

a 

«• • 
a. • 

• 
• t 

1 

". * • . : • . • • • ; 

•,<?o.l 

MATERIAL DESCRIPTION 

SOIL 
OfNSlTV 

CONSISTINCY 
OR ROCK 

HARONISS 

^ V / i 

i J ' . a f i 

y J / l ' L p 

COLOR 

a r i s e n 

iT*.><««' 

l l O J L ! 
>.' ' . O . x o / . 

. ^ r . ^ ' t ^ 

MATERIAL 
CLASSIFICATION 

-Tc-'j^.c . . y x, .-T .'L-a-Yyv 
fay Ctl . / iJJ<I.C j r 6 , v i £ ( ^PEoJ . . - ; v ~ ) 

K<»/yO..S'/<-7y Ci.A/'CY 

S < \ A / 0 \/.;.:.y :/«-77 t«-rtyty. 

z.>i' - i^::r.'e.>.t t,..i.Ai>cj'"Tit. 

0 a 
• 0 

u • 
s • ( 
CO N 
S C f 

1 s 

SÂ  

S.-^ 

V^ 

/SA 

pa. 

^̂ _ 

REMARKS 

/ / A / J 

CJ7Ty,^Ui i V , « r C!^.,. 
- J j r - . 

r/V yci sa-zKi^ic: ̂  O^̂ ,̂  

O^̂ ,. 

^^^n^T- UJ-AH/'j'hl.f^ 

BORING A1<^fo'^ 



BORING LOG NUS CORPORATION 

i 

i 

PROJECT: . i ^ . f O . 
PROJECTNO.: .1:^(0"^ DA 

j^EVATlON: 7 8 ^ ,9.' FIE 

PATER LEVEL DATA : S...?3 
(Date, Time & Conditions) ' / r j / . r l ' •• 

•• BORING N 
TE: ../y'f'^./.ciG DRILLER:, 

LD GEOLOGIST: Cir.<l»/;<^.-«< 

. r i . € A i L . C c i ^ 

S A M P l t 

NO 

• r v P f 

OR 

• 0 0 

CoK-c 

^1 

1 

Co^e 

<»3 

OtPTH 

l l t . l 

OR 

RUN 

NO. 

•- -

5" 

/ ^ 

/r 

t.s-

• L O W V 

4 - O R 

ROD 

I S I 

L 
S A M P I I 

R ICOVIRT 

S A M P L I 

L INCTM 

/ ^ A 

'Vf 

^ % . 

' % -

THOLOCY 
CHANGI 

O t o i n . l l . l 

OR 

S C R t l N I O 

NTIRVAL 

« s 
• 

a • 

a 

• a 

m 

• « 
• 

* 
a * 

> 
• a 

• 
• 3 

0 

a « 

A 

• • 
• 

ft w 

• 

I Z . o / 

/ / 
/ 

A 
/ 

\ • 

MATERIAL DESCRIPTION 

SOIL 
OINSlTY 

CONSISTINCY 
OR ROCK 

HARONISS 

ss r r 

FlAf t^ 

/ / /^u i^ 

• ' 

/4AfiO 

COLOR 

B><u^^\ 

OAfi-K 

a..y 

' - * • « « * / 

U<ry 

nt j t^ '> 

MATERIAL 
CLASSIFICATION 

ToPia.- •fife.^/cTV r / l /VD 

.ViCo.-»7> 

S»^/y5 i / t T y /=;*,,<: i l^M/*^*" '^ 
Cu / o n . «;.^/iL>ft* c..^^^^-»ri-sllA^ 

•^flA'O ^ / t r y / ^ / / v ? J.J /*e' i i /y*« 
C-ie-/8/^^& / M £ 0 / ^ ' ^ i S t - T f U 

*x<.«W CJ>^se>/ 
SA*./ i i .45 />«oy£/^ »•'•» /Z.t? ' 

c o i y ^ j ^ t T y , 6 t £ 4 / j / , « / s t v i4»'<>y^ 

To tyjCATikceb ^MCce. 

U / C-,/</w«-(/ 

T a 
• 0 

u • 
S R ( 
C O N 
S C I 1 

< s 

'"? 

REMARKS 

ikL 

CAi<^H7 t a - < 

I ' O I C L <3afli';> - ^ / j / . , 

:5/ i /oH-5t'-SP.90( 4 

s/»» 

r/*i 

V 
, ' ^ - » -

/ ^ l / 
f 
CI. 

/ V f . s r 

/.Opo. 

a .̂ 

^Ly f - t ) ^ . 

StJoi^-Su-z^<^oie> 

O/ir 

Q>,^ 

^B lEMARKS ^ P l / ^ i j i i . f^tica SAA^PUP 

SA/AiKfz. 5/^oB-r t / -5af lO/>3 e . j / / t j , i f nlu. /o -roa-l 'trlar-
BORING ^ l ^ ^ ^ ' 

P A G E _ Z _ 0 = l l 



BORING LOG 

PROJECT: .... 

PROJECTNO. 
^.ii?.f.'..'̂ ^..l̂ .f.?^. 
: i S i r i nA 

^EVATION: FlE 

WATER LEVEL DATA :. ..."f ..5-.' 
(Date, Time & Conditions) . l / t . ^ J s \ j «J 

SAMPLI 

NO. 

4 r > P | 

OR 

• OD 

m 

^ - 2 -

P \w 

* t l 

PREM/ 

OIPTH 

l i t 1 

OR 

• UN 

NO. 

-^ 'c* 

,'o 

f T 

3.r 

• L O W V 

l - O R 

• OD 

I S I 

S A M P t I 

R I C O V I R T 

S A M P I I 

L INCTM 

i o / 
A - . o 

J . O / 

t o / 

j T H O t O O Y 

CHANGI 

( O t o i n . l l . l 

OR 

S C R f f N f D 

INTIRVAL 

/ / 

/ / 

V 
( 1 

• 

1 ^ 

• # 

A t 

, t 

\ 
• > > . 

- - -

A/L/S CORPORATION 1 

• BORINGNO.:. M t ^ d o t -
TE: 7//,?y^f DRILLER:..,('/..(I;AViv.// 

LD GEOLOGIST: .:r.\//e<»'r^AV 

7/ / . ^. .CXot/j)y . >//0/V»i 

M A T E R I A L DESCRIPT ION 

SOIL 
OINSITT 

CONSISTINCY 
OR ROCK 

HARONfSS 

i T i ^ ^ 

t O ^ T 

«ro.«r 

/ V A » - C ( > < a , 

>>RKS 

COLOR 

^OvV/V 

(>-w:y 

l i r t f fy 

MATERIAL 
CLASSIFICATION 

• ^ s a . / ' . .a ' r / t T i:L>ay«.y 

a 
0 a 

• 0 
'J « 
s a I 

C O N 

S C ( 
« s 

jUu I J ( ^ i i . . i . y 

y ^ c s ( .« ,WL) 

r<^A^rtsr.;^e: r - / t ; i r i v .:._i-r 

.rAA/OST*v-*', /<•//«/: f c lA i ^ 'T i ^ 
Stt~T/*yAT<Jit. '*^jOK/iAn?tj-t StJ^roi 

t j t ^ e S . Li.A.AT>it f O S't-nrO'^f 

5/«-TT7l7«^<t. 0 - A y £ y ^WTTUC^.. 
tv^«-ar/J(r/Tlf^ 

5/-\ 

^fi-

/3A. 

AA 

1 1 / - J , ^ 

R E M A R K S " ^ 

$ d t ) A ' < u - A r t A f ^ o l , A 

Or-

e^rro*^ o* </cc "^ S . s ' 

f i 4oB ' . ^<y - /hoJ6u iB 

Off.^ 
I f 

^•J/Z. / ? ^ . ^ J U ^ Y <^>.. 

q,„ 
. K / ^ o ^ i - W - . ' J t u j p o i r 

y ^ /a4 . 

BORING /^'Vi.'/Q?-

PAGF / .^F ^ 



BORING LOG 

PROJECT: SJ<lfW(?.6 A^Ph 

NUS CORPORATION 

H O P l N j r . N J O / > ' 1 \ A / > } / 1 ' ? j 

PROJECTNO.: . 7 ^ . y DATE: . . l / w / ^ . l DRILLER:. 

• LEVATION: ^ FIELD GEOLOGIST: 7 - W E V ' > ! ^ . ' V J > 

^ATER LEVEL DATA: 3 ' ^ 
(Date. Time & Conditions) . . . l . ( . '^ Idy. ' , . . . !? i i SP. / r o c ^ t ^ ' , . M O ' ^ I I > . , \ A J ^ ' A J < ^ 

S A M P l t 

NO 

4 r > p | 

OR 

aoO 

rr-i 

^ • p i -i ' 
^ 1 

CoA/L 

OIPTH 

l l t . l 

OR 

• UN 

NO. 

p'.d 

/ 0 . c > 

/S' .O 

t - L . 1 

Vf.c 

• L O W V 

f O R 

• 0 0 

I S I 

1 

S A M P l t 

R fCOVfRT 

S A M P l t 

L fNCTM 

t 

tA -y 

L i / 
A J > 

\ . o / 
A o 

' V , 
/ t o 

ITHOLOCY 

CHANGI 

( O t o i n . l l . l 

OR 

S C R f l N f O 

INTIRVAL 

/ / 

» 
* . 

• ' • / : 

. -— . 

. — . 

• ^ ^ • 

f ^ t m • 

- • -

} REMARKS 

MATERIAL DESCRIPTION 

SOIL 
OfNSlT> 

CONSISTINCY 
OR ROCK 

HARONISS 

^ c t c T 

. 

U ) O i S 

' M i H i A r t t 

COLOR 

CCjw^«y 

>J.lt 

i9CA<4»y 

A j r r 
A C O -

»'C^er 

l ^ l T 

i l C t w y A / 

MATERIAL 
CLASSIFICATION 

vi.\ 

1 
•T a 

» 0 
•J » 

S • ( 
C O N 
S C ! 

« S 
1 

J T / Z - T C L A V ^ f J A A ^ O V * / / / V U _ 

f l j O i T i 

•JVtr ctyoviry s ^ ^ h ^ . - ^ / ^ « -

O^CA/SOAJAI, f Z n r ^ f C U / t V K C 

S f t fA^e T i ' M i i ^ 

5A-\/t>, / / t r* /^ r t / tcWrcy ccfly« y, 

/HjOeAOrscf J*iT«0,£^i«t/ i>v/r,t> 

.r-OAA) X»i ifllWpr' A / / 5 ~ ' 

CWcr /T TH/A f i ^ D D t f i 

SitSTiTo-y/e. ,c«^v€y, ft.rfiv*/\4reo 

5 / H 

.>«1 

^ 

^^^ 

ii.Uwa\ 

REMARKS 

5/40 i9 - i t /- /iifc/rtO?/! 0/»^M 

/ • y i t > / j r 

l ^ t . ^ e / L y^ i t r^ t a ^ . t j r 

• ' F u C C ' ^ O t ' f i , 

r i ( / o « - S t / - x * < * / < / « , J l A 

/ t A t f i T O f t f , ^ 

SAA>I(>I.4C u/ l i . s u f ^ i i r 

/ ^ u r L . 

SMo(i-SU^.^^^^.•iDZr 

Ofrr. 

BORING / ^ ^ ^ ^ ^ 

PAGF 1 .-IF 1 



BORING LOG 

PROJECT;^H.<-.?>!'>.liQ..../S.ir.B.. 

PROJECTNO.: ~H.\jt). 

j ^ VATION: . . . / Q q l i . 1 2 , , 

l ^ T E R LEVEL DATA : . ../< 

(Date, Time 4 Conditions) .. 

SAMPil 

NO. 

4 r v p f 

OR 

• 00 

P^EM/ 

9IRTH 

l l l l 

OR 

RUN 

NO. 

> ' 

^r 

•LOWV 

l -OR 

• 0 0 

I S I 

SAMPII 

RICOVIRT 

SAMPlt 

LINCTM 

^•' 'L 

V 

^RKS 

NUS CORPORATION 

DATE: l»-|.' 

FIELDGEO 
Qr^.l.i.B.TP.i:. 

UTHOIOCY 
CHANGI 

(Otoin.l l . l 

OR 

SCRffNID 

INHRVAL 

/ 

/ i 
y- i " 

' : i . Ti n J, 

— • ! 

;< 

— — 

" " 

BORINGNO: 5 ft.n-V 

.'.|.8^ DRILLER:.t^-..^**r<>wij,-

LOG 1ST: ?..?c«jc ..,7".lJ.«<JLi.4 

<-̂ *- . . 
1 

MATERIAL DESCRIPTION 

son 
O I N S i n r 

CONSISTINCY 
OR ROCK 

HARONISS 

ioPT 

/ ^ C O i " * ' 

.f.><r 

COLOR 

C d i ' J 

/ • S J f t 

U'JC'f 

MATERIAL 
CLASSIFICATION 

C A / ^ V / 0 ^ < 5 S i t . - A I A e * / « - / 

S f t A i . f L A f / i i S t t . T t r i > / \ ^ £ . k * ^ ' i r t J K ? i t ^ 

S » - w ; C , - j i , I . . T - / yOA//> o : , u , * M ^ 
t / * * i , ^ A T , j , y , . » / An<s/a«. 

* 

_j«AL.T /AA/0 i/'-Ti'O'vff iw/rAr,^^/!,^^ 

t 
0 a 
R 0 

U 1 
S « J 
C O N 
S C f 

« s 
s 

/n 

/ ^ 

/*1 

/*? 

REMARKS 

A lo i iT 1/v (O 

"'^ n.. 
/ 

^-7 o , ^ 

/ j / £ £>.e/ttc> 

r t ) 6 « ? ' - CoLce.t.ir..,^ 

C^77//x/^. s 

flnPING s l i> i l l 1 

PAGF 2- ,0.- i 



BORING LOG NUS CORPORATION 

PROJECT: : $ / l F . d . BORING NO 3 ^ 0 l 

PROJECT N O . : . 7 : ^ ^ .5 OATV. . l ^ . - . 0 7 - j S DRILLER: . ^ ' . . . . ^ a ^ C / ^ / / 

^LEVATION: . . / P P 3 . 8 1 FIELD GEOLOGIST: J T . ^ ^ ^ 6 >f//7<V P / ^ . ^ ^ t -

• f A T E R LEVEL DATA : . / v A ^ 

(Date, Time 4 Conditions) . i ^ -C :T : .BB. . . ^ . i ^ i . - i j .C.r \ f r<f- i f , .Lcldj iJ. 'n<fM. 

S A M P l t 

NO 

4 TVPI 

OR 

• 0 0 

5T-\ 

L p 

5r--i 

OIPTH 

i f l . l 

OR 

RUN 

NO. 

- -

7 

n 

11 

XI 

• L O W V 

f O R 

• OD 

I S ) 

S A M P I I 

R ICOVIRT 

S A M P I I 

L INCTM i . 

ITHOLOCY 
CHANCf 

| D t o i n . > i . i 

OR 

S C R f f N f D 

I N T t R V A l 

/ 

. ^ 7 ^ 

/ 
/ 

• / » 

z . 

» / 

/ ' 

/ : 

• • 
9 

• 

C 

i ' 
4 1 

•I 
'« 
1 

•1 
"i •" 

1 i 

MATERIAL DESCRIPTION 

son 
OfNSlTY 

CONSISTINCY 
OR ROCK 

HARONISS 

.Sf.ff 

H r̂d 

COLOR 

V l B r n 

Rd ih 
Bfcitin 

L i a h T 

B f a u . i 

Dark. 

MATERIAL 
CLASSIFICATION 

"Tcp^, 1 
[ 

S tH " C h t / f n 5^r i f lu 
J J J > J 

Sund, * ' / ^ y <'«iy r t^c • -tine., 
.-iroinetl ,y,ftri. ^ ^ f f i n q 
J ' J 

: ,M\t1,K, j l f t ) , C / e y f j ; +,,)*. 
-j , ' ,^,. i f i ( . tl^e(^ U.'.' i l .lej - .- ,c t ( r 
f 0 "Oaneh k ^ ( 

Stind, c U ^ e ^ i H/ie grained^ n>ed. 
^ c . ' - h n t } . 

V la i i r B n c c u n f e i r t c l 
T^ ,n clatj s t reak , - ^ t ^ t t t h^ck. 

0 a 
R 0 

o » 
S R ( 
C O N 
5 C f 

K S 

AIL 

^/*l 

5P\ 

V , 

REMARKS 

O y i e r v t d CuHinttS 
• 7 ^ 

s/yr^-so'-SfVM 

5/Ji i-so-&^oi^ 

I C k ^ e r f i i f c u r i i t K f t ^ 

I REMARKS ^ ObiZ'-^rrf dot^'.^^r 
BORING ^ i - 2 l 

PAGE_Z Z' J=L. 



BORING LOG NUS CORPORATION 

PROJECT: . . .5>/^ . '?^ . i ! fD . / < J F a BORING NO ..'>'l \ - x / i > . I 1 

^ O J E C T N C : ..7.3>(?;3 DATE: L . / j ^ ' . / . s ^ f DRILLER:. 

• E V A T I O N : FIELD GEOLOGIST: ~ . • v s / / £ ^ ' I ^ , . v O 

WATER LEVEL DATA: /./a^.'...3.«/<-.v-....T^.3...v'.f...C-..-cy.'v/ 

(Date, Time 4 Conditions) . l / f S / . 6 3 ry l l f ^ ,, J i 9 T , St^yv<yy 

S A M P I I 

• NO. 

4 r » P | 

OR 

ROD 

ST- t 

^ 

m -̂w 

r̂ 

?7^3 

r jAiS. 

^ 

^ R E M ; 

OIPTH 

l l l l 

OR 

RUN 

NO. 

5 . 0 

/O.O 

I5 .0 

( 7 0 

Z.-<,o 

• L O W V 

• ' O R 

ROD 

I S ) 

L 
S A M P I I 

R I C O V I R T 

S A M P I I 

L INCTM 

^ 

,/ 

O . f / 

O.tJ/ 
/s-.o 

/ l . O 

S . o / 
A t > 

ITNOLOCY 
CHANGI 

D t D i n . d . l 

OR 

S C R f l N f O 

I N T I R V A l 

* / " 

» y a 

' / * 

/ * 

/ • / 

• • • ' " 

. ft - • « f 

• f i i 
> • a 

• r *' * 
« ' a t r 

. 1 * 

- « 
.•> 

a • 

V 

J 

a a 

* 

t 

ft ' i 

9. 

J 

• 

. - . ! • 
a a • ! » 

a a a | « 

' !• ' -
J • i l • 

• " , . . • / 

MATERIAL DESCRIPTION | 

SOIL 
OfNSlTY 

CONSISTfNCY 

OR ROCK 
HARONfSS 

HAIKt> 

y « . t v 

i > e ^ ; 2 : 

, S o « r 

COLOR 

fl.lC^OiSI 

y Z t . * . " ^ -

/e^aoisu 

X>A9.*-

^ & i O t * u 

i - i t ^ r 

5 < . e v > a v 

u»t:Wr 

< 5 ' ^ « y 

/ • •10TT«.« . 

\eu»'-'-

MATERIAL 
CLASSIFICATION 

^ A / v O i / k T V C t / l v a / . J , Co.-TJ 
* 

S A ^ j > ^ ^ , i ~ T y c - i - ^ye -y /~i*r>,i , '^ 

( f i l ^ ^ ) 

fir,t.L. AS .-Idoae r o •^.o T/J-E/x/ 

/ ^ r i ' A ^ ^ ^ T w / i . i j . ' i i . 'L 50.v/2> 

— .-s'o ^ec j> / '£ i2-v — 

.5>q^*>^ < ,< - ^y f i y , s / u r y / ^ / / y ^ 

Ji/.i/lOfcZ/wj) ^ Pi_/>ir/c 

y A v / > <'.t./:»v«y 4s a.invZS 

, ^ s o j ^ i > . 6,*~/l:'C4j.^^. TVI . /7 ) 

• ^ • • . . . . : . - » . . • > • 

• 
0 « 
R 0 

u • 
S R I 
C O N 

S C 1 
K S 

s 

X ' ^ 

S t y 
/ M L . 

5 f . 

/ ^ 

^RKS 

REMARKS / V ^ y 

i*.A^/M.Wt>.\ 
S f ' < a \ 

7J» ,7-s. (= ' tL O / r ^ 

y ^ l O i i T C ^ / d 

/ V O K.'^t.o^lt.^il.W f^ilO.>^ 

CuutJS. ' P t^S^ fLh r r /J iA jy 

r i y . ^ ' L / T - n ' 

^ / / o 3 - l i / - i A i - i - < i 

V v ^ r . » ; i . .Z^co i^ /^^ f -An? 

® ' 5 " ' ^ j A«!Le t>/U4.iJS..i. 

/VNO. iT 0 / 0 

£ ?^aro: i 0 / 0 

BORING S-f i tS- / 
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BORING LOG NUS CORPORATION 

PROJECT: ....-^.f^.^.Pp.A.firi?..... AFli> RORiMr; w 

^ J E C T N O . : ...7.5.(r.3 DATE: l / ' . f / f ' r ' i DRILLER: 

^ V A T I O N : FIELD GEOLOGIST: .JT. WTOC/c^.w.;) 

WATER LEVEL DATA : / Z . C ' 

(Date, Time 4 Conditions) .... 

SAMPLI 

NO. 

4 r > n 

OR 

ROD 

^rw 

^ 
H - ^ 
^ F 

C J A X 

" l 

OIPTH 

l<M 

OR 

RUN 

NO. 

S.O 

/O.O 

ff-^ 

\ t i : o 

•LOWV 

t-OR 

ROD 

IS I 

L 
SAMPII 

RICOVIRT ( 

SAMPII 

LINCTM 

/ 

f 

'•y..o / 

/ l - o 

i - o / 
/ l O . O 

Xlf .rU\.y.( l . ' t<^ y.^.^.-y^.i.. h.QT. 

TMOIOCY 

CHANCf 

DtDin.d.l 

OR 

CRtlNtD 

NTtRVAL 

/ / 

A 

* J 

• » , * 

• 

• • * 

• \ 
% 
% » 
t 

1-
1 • " 

* * 

4 \ 

\ 
• « 
^ t 

» 

1 

MATERIAL DESCRIPTION 

SOIL 
OtNSirY 

CONSISTINCY 
OR ROCK 

HARONfSS 

t-lAfl 5 

j / / a<Lc>-

i j i o i S 

i o C T 
1 

i>V/JR.C. 

COLOR 

RZOY**^ 

y€t. i->.vai, 

.J.•!.«^r/V 

D -Q l tK -

' * " > T l . « , l 

y j e c i - . - ' 

/ 'Z iesdoM 

. 5 . l « w / y 

e.csoi»i 

MATERIAL 
CLASSIFICATION 

. - : / ) / . / & . : . i . 7 v - / -10^)73 

l X £ * e y P , .v«_ I t e ^ j ^ r E J i ^ l 

- P i K o P . A ^ i C i C i t t ' . e r A / N / . > -

S"o,iTeo^ s^^ztiU'^l> 

P o J < t t . V ^ o i t - r S > . S . < i t O U . ^ t > 

/<U>Jr< .KC^ 0 . v 7 - / » < - T 

c<-^v jr . i .rv ui.^otzs Tw. 

^^CATUEit s li 5'«- n roA/.ff 

0. : . . 

• 
0 a 
• 0 

u > 
S R 1 
CO N 
S C ( 

• s 

s 

SAA 

^x 

SC 

3 C 

/ ^ t 

/ v n , . / / ' . 2 

.C/li-l>yy€<..w 

REMARKS > j o w 

n / o 

CHI l -Su-A 'ys^vn- iA 

i^irtisr n / o 

Dizv O / O 

/ ^ • ^ r t . s T / \ A / M . T 

a/o 

REMARKS ' ^ A l ^ J L /y,v/Oy>yTg/tiET> £ ^ 7 ^ 1 • y ^ r x ^ T Zxt^^/e. .,yy 
BORING ^ ^ ^ ' " " ^ - ^ 
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BORING LOG NUS CORPORATION 

PROJECT: .S / ^^P)^ f tX> A f ^ HnuiMr. M D < T K - /?-? 

PROJECTNO. 

• |LEVATION: 
: .7i.P. DATE: 7//l>7S'^ DRILLER:. 

FIELD GEOLOGIST: T " \A/EisAicyxyA 

P/ATER LEVEL DATA I Z - . ' \ H *3i; t»jw' Tij? r » . 

(Date, Time 4 Conditions) T/ to / f i .? .^ ' . o ^ i S . ) . 

SAMPlt 

NO, 

4 r»Pt 

OR 

• 0 0 

5T.\ 

j r - L • 
F 

OIPTH 

l l l l 

OR 

RUN 

NO. 

i'.o 

lO CI 

/ r o 

1 
[ i r . o 

• lOWV 

4-OR 

ROD 

I S I 

L 
SAMPII 

RICOVIRT 

SAMPlf 

LINCTH 

'i 

' • % . . 

'M. 

" • % . . 

ITHOLOCY 
CHANGI 

(Otoin.l l . l 

OR 

SCRItNtO 

INTIRVAL 

• / 

* / 

• • • / . • 

» a 

-^^•r 
• " * 

-

1 , "^z 
-7 l i l t * 

. .— 

« 

• ' 

• 
^ ^ 

a* 

4 

CAJ. C ^ L i i y J t u L 

CAl' . ' - t . 

..Xw'^»^y.,...vyA*tYri 

MATERIAL DESCRIPTION | 

son 
OINSITT 

CONSISTINCY 
OR ROCK 

HARONISS 

i T f p f : 

y * * y 

i T i P ^ 

/(JAi-O 

UAA.t> 

1 SotrP 

COLOR 

/i,t,-m£B 
/et.u*«v. 
Z.Ci>o.>t 

/V\o7Ti*0 
X'O-'YV, 
e£»Onl) 
t i A » y ^ 

y£'UA«T 

Cf t f y 

L j \ . t j r 

34 /UL 

84»>»/y 

MATERIAL 
CLASSIFICATION 

7r-)/>iJ/<- 6>^ S/tSr ty/X^-TJ 

5AA/6, f/i-TV, cuf ly ry / ^ " y € 

d i -M ' / v / I -O i > ^ C / A ^ O C i S kj iATUftP') 
f tocK / < s * t « i , * f . v / n {^i*'«-«-^ 

^Ar^ i> , C c f l v c Y ^ j / t r r .v>/rK> 
/?eJefc ^irAcA.C^./Tl C lAf t^ . tS 

{ I ^ I C M . ) 

KAy^a S icTV C U J y t V /C/A><1 

/ y A < t j - < y b M-zrH t . L A \ € v ^ b U . ^ 

Cj -A" / j i t . r ^ ^ i A / . / b r 

P£5etiis C^-yi*} 

C L A L V y\*f>^ s ,4 . r i r>^£ , ccAv«y 

1 Bt orunjy iTKb, /*tA%tive 

0 « 
• 0 

u « 
s a ( 
C O N 
S C f 

« s 

SH 

5>*1 

s>^ 

CU 

QtL 

CL 

REMARKS 

MA// 

r;/o 
" ^ T 

Sf4i3-SU-S3l i -3a 

1 P' t io fOG^f f i 
,ytai5T ^ / o 

M f l i T 

/ rtJoTo^l^Ffi 
/ ^ / / - ^ 
l ^ v ^ 

IREMARKS 
BORING - f e ' ^^'ii^ 
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BORING LOG NUS CORPORATION 

1 PROJECT: SMSFPAZJi A P Q nnniwr, wn y v i w / ^ . 4 1 

I 

i 

1 

^ J E C T N O . : .1$.(?.5 DATE: l//(»./a'} DRILLER:. 
R V A T I O N : FIELD GEOLOGIST: JT lyy^^cK.wiJ 
WATER LEVEL DATA: f3.3C jJTCG, 
(Date, Time 4 Conditions) .7^4p./diT.;...Ol<^..;...4r.w/<y.y>'. s /A«.^ 

SAMPlt 

NO. 

4 r > P | 

OR 

ROD 

Sr - i 

| _ 

sr-r, 

sr-.^ 

ST-H 

^ 

9IPTM 

(Ml 

OR 

RUN 

NO. 

l . O 

/Z.p 

/ T O 

zt.o 

• lOWV 

4-OR 

RQO 

I S I 

L 
SAMPII 

RICOVIIT 

SAMPlf 

LfNCTM 

A.O 

/Z.o 

/ l . O 

1 . 1 . 
/ l e t 

1 

TMOIOCY 
CMANCI 

Daein.li.l 

OR 

ICRftNfO 

NTIRVAL 

' * / 

; / 
t 

% 

1 

I 

1 
t. 

1 

1 

1. 

1 

1 

• \ 1 

k • 
a ^ . 

^ 1 

y 

MATERIAL DESCRIPTION 

son 
OfNSirr 

CONSISTtNCY 
OR ROCK 

HARONfSS 

(•(AZl) 

//Az:> 

S O F T 

5 0 PT 

COLOR 

<^V(OT 

Jrta.w»/ 

yf i .u .~-

ec40t 

au4cc 
W t t u V N ' 

?£&iMJM 

A^<> 

.•5.e«.*a^ 

MATERIAL 
CLASSIFICATION 

SAy^ i> S'l-TV tX/Oyrw *.^a/ 

npsoiL. -y/ dpurj 

54/y6. cuAv£y X/ury -^/'"C 

/ f ' l l . L S 

5'k/34P'- ' '^ '^ 

SA /v i> , A5 . A 8 0 ^ * 

W . CAi-byye-i-L 

• 
0 » 
R 0 

u • 
S R 1 
CO N 
s c i 

K S 
s 

SC 

JC 

IC 

Sc 

REMARKS 
/W i f : , ^ -

i>e.V 0 / 0 

^A-V 0 / l . O 

S f J I i - S U - A ^ U f - i - ^ t ^ 

vs/er To n/ ( -^ 
f r ^ O l l T 

\ ^ e . r 0 / n 

1 

REMARKS \ ^Ar r€ iL it..jCa,i..yrSiLi'.l> /» / ^ ' .> -^^^ 7>/t/<.«.£t. 
BORING ^ ' ^ ^ ^ - V 
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APPENDIX B 

WELL COMPLETION FORMS 

R34892 



APPENDIX B 

WELL COMPLETION FORMS 

D34892 



BORING NO.: / ^ w 2 . g ' 

CCDRPORATTOISJ OVERBURDEN 
MONITORING WELL SHEET 

PROJECT ^^^ f^ !^ •̂if'B 
PROJECT NO. 71;63 
ELEVATION ^ ^ - - ^ ' j ; ' 
FIELD GEOLOGIST-' Y^/s^^^i^'^^ 

LOCATION V'/'tn,rg f.-AL:5 r v 
BORING --^v/^o( 
DATE ^'/"^/?d 

n R I I I C B ^', Pc - , -

DRILLING 
M ETHOD 4j i :^ - i i2 i i t2_ 
DEVELOPMENT / 
METHOD ^ " ^ L.r ' /ZAi i^ i^ i i 

o , I 1 J •^i^?4-Lili_ 

5/. 2. 

I f V f U i s J . . > 

3o ' t . UJ» '^ ' { 5 ^ ; ^ 

So' fVC r.»e 

I J 4 -

— ELEVATION OF TOP OF SURFACE CASING : " ^ ° ^ ^^ 
ELEVATION OF TOP OF RISER PIPE: f Oot^. t.-"i 

STICK-UP TOP OF SURFACE CASING: ^ = - ^ 
STICK-UP RISER PIPE: 2 . r r 

TYPE OF SURFACE SEAL: ro,yyca£.TSi POD 

D. OF SURFACE CASING: _ A 1 
TYPE OF SURFACE CASING-lX=£iu_i_2:L 

RISER PIPE i.D. ^ ' ' 
TYPE OF RISER PIPE: Sc^e.^oi.£: ^ ?vr. 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: V^c'<.ci,xiy r^f.ptrr 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: ?->vVô -»̂ -' -^H-J: 

DEPTH TOP OF SAND PACK; 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: '̂••y-JgJX./uf «ki rVr. 

SLOT SIZE X LENGTH: g o / o " ^ f - j ' ' 

ID. OF SCREEN: ^ " " f o ' 

6.0 

/ l o 

I2>.0 

TYPE OF SAND PACK: Z-o-^o J . L K A SA^/b 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: ge.'^Vo,./r ?g//.A 

Z8.0 

3 / . 4 

ELEVATION / DEPTH OF HOLE: 3?. 

• 



NUS 
CORPORATOSI 

^ ^ ^ J A Hallibunon Company 

SORi.NG '.C M U S l t ^ l ' 

MONITORING WELL SHEET 

PROJECT _A2 f£^ 
PROJECTNO. ^jCJ 
ELEVATION i l l l L 

I nrATinM V'/g.,j,Vd aur "< 
BORING ^Hf/'^-"-
DATE a/iLl^ 

FIELD GEOLOGIST. JdcjLL^J_ 

DRILLER 6 i • '̂••^ 
DRILLING , . p • 
METHOD tKf \k1"-1 
DEVELOPMENT , , 
METHOD ^ • " ^^T/g4.c/>yb 

> " 5 -

ELEVATION OF TOP OF SURFACE CASING . 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE : 

TYPE OF SURFACE SEAL: (V^/yc^Tg p^o 

D. OF SURFACE C A S I N G : ^ A l . 

fOOZ..o '4 

2 V ^ 

TYPE OF SURFACE CASING JT^ f ' - * 3'' 

RISER PIPE I.D. - J ^ 
TYPE OF RISER PIPE: -^ '<-^/^ » ^ ^VC 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: î<iA Atr ^ ^ ^ ^ 

ELEVATION/DEPTH TOP OF SEAL: Z H .O 

TYPE OF SEAL: ^«-^-C..A ^Y/«-/: ('^t'^ '• 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE CF SCREEN: f^<^Jty/e M J P V < . 

SLOTSlZEx LENGTH: O Q J O " ^ ' * ^ ' 

ID. OF SCREEN: 2 - " "̂  f C 

^ ' ^ O 

??.o 

TYPE OF SAND PACK: ' 2 -0 - * *0 S. /CA Xr -^^ 

ELEVATION / DEPTH BOTTOM OF SCREEN: r ^o 
ELEVATION / DEPTH BOTTOM OF SAND PACK: ^ ^ ^ 
TYPE OF dACKFILL BELOW OBSERVATION 
WELL: rA/x/s-s 

ELEVATION / DEPTH OF HOLE: i^f.^ 



F^IMUS 
BORING NO.: f t \ w L c 4 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT SWl^pp4g^ /iPfl 

PROJECT NO. I W 
ELEVATION 
FIELD GEOLOGIST—^ V/R 'H^ '^^ 

LOCATION \^'^>f^ ^AL.LS TX 
BORING . ^^- /< :?M 
DATE 7 '-^/:/l 

DRILLER ^ ^ ' t . J j i ^ . i ' 

DRILLING 
METHOD ^ " ^ î Tc^rt̂  

DEVELOPMENT 
METHOD ^ " ^ I :U / & . / i j 

3J 

SOO IL,i l i t -^ot i ,^ !^ pip|j*-=;:<| 

1.0 l l , , t > i ' < - l " " ' ' 

TX-i _ . , I 
/ O ' ' V d tf^-e 

K ' t . i . . . ^ . v . : . ;n . . . »5i-
fSfci:...^.,....,,.. 
^*>x-;:: .>-.>:.j ; . . . ; ; J 
|t:V:i:<:*i::S.;;;:;a 
t|.ij:::::3:i:;,«.:Jl 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: /:oA/<:-g.gTg: PA^ 
l £ l . 

D. OF SURFACE CASING:. 
TYPE OF SURFACE CASING; 

c^ikLtAA/ize.(\ s>7rr6L ><-' 

BOREHOLE DIAMETER: JuL 

TYPE OF BACKFILL: i /o/Jcy &rv., 'i 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: fcUCi^ty^ 4 0 PVC 

SLOTSIZEx LENGTH: n . n / n 

UL 

V / i l l 

ID. OF SCREEN: 

TYPE OF SAND PACK: i-O-^o s>t./co 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: ' / / i j i ^ Pt̂ UL.-

ELEVATION / DEPTH OF HOLE: 

Z.T6 

2.75-

RISER PIPE I.D. L 
TYPE OF RISER PIPE: iCjJfcpL^ur 4o pVC 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: P .̂-̂ ^c.̂ A- PdlJ^ <. '/•/*) 

DEPTH TOP OF SAND PACK: 

12. 

II.O 

t^ 'O 

z^.fr 

2£. 

3V_ 



NUS 
CORPCDRATOSJ 

BORING NO : / M U / > 3 o / 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT jSdlj:££Li£__££S_ 
PROJECT NO. _ Z ^ 
ELEVATION ^ I t - ^ c 
FIELD GEOLOGIST T F ^ ^ ^ ' ^ ^ ^ P 

L O C A T I O N ^^'<-i-i 'TA p A c o TX 

BORING ^ ^ ^ ° ' 
DATE 'i/i2li^ 

n R I I I C B G i . Pc ty^ 

DRILLING 
METHOD >^!t- I^r4a.v 

DEVELOPMENT 
METHOD » / g - i - i P r 

GROUND 
ELEVATION 

2 J O ' F y c ft-i i tnt g 

Z/yo As s A.^'> 

3 0 UJ / £ . / T » - . 7 « 

il r 
^;«:i;:.j«sr.;;.jij 

r:fs^|:;::s;:!::-:;;5 

i..;v.U..;;j 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE : 

TYPE OF SURFACE SEAL: r ^ v - r c e r g P A & 

91(1 . J i 

Z . . /0 

Z.O*h 

ID. OF SURFACE CASING:. 
TYPF OP SURFArp TASING. 

G" 
STZCL. X S- ' 

n i ^ f f ^ D i D ^ i p 2 
TYPFnFRKiFHPIPP- SCM. elii/1.1- -fo P\/C. 

BOREHOLE DIAMETER: <^ 

TYPE OF BACKFILL: V"o<-c<-/)y d ' ^O i /T 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: 8s , syTu . ^ ,T r P ^ u . ^ - r s 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: Jc /v /sDt /cg - * ^ o F \ / C 

SLOTSIZEx LENGTH: 0 . 0 / 0 * / o ' 

2 " . - 1 
I D . OF SCREEN: 

TYPE OF SAND PACK: ^ ^ " ^ C j , /L /c r i sAt.^fs 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • £oii.£tJot£L CAVei^ To 2 . 8 ' 

•^y^yAJoAAi- ^ ^ A r C / t - i A t . -

ELEVATION/ DEPTH OF HOLE: 

/Z ' 

/ 5 

n' 

Z7 

Z-0 ' 

53 ' 



NUS 
CDRPORAnOrJ 

BORING NO.: / ^U /JoZL 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT ^r^fcf^e& ^PB 
PROJECTNO. 7 ^ 6 3 
ELEVATION ^ f i i "f^ 
FIELD GEOLOGIST ^ w v k & g ^ w P 

LOCATION w/c>j,7a /=4M.^ TV 
BORING ^ ^ ^ -^oZL 
DATE "l i?i in?>> 

nai i icB Z':. ?oflc 

DRILLING 
METHOD ^ " ^ goT/>av 

DEVELOPMENT 
METHOD >>'g- -^^T 

ps^M;;:ti{ 

/0'pv« ix.tTtft |;:rp||fi;::!} 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: CJ^o^gTC fiAO 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: Vo'-«^'-Ay Gr<^<vr 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: n'z.y^-ro.^mt fif.t.LS.n 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: -"'^•'gDc/^g: ^ ^VC 

SLOTSIZEx LENGTH: Co/O^'- '^ /c 

D. OF SCREEN: X" / Q ' 

TYPE OF SAND PACK: Z-0-^iO s.uicA ^A^t> 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 'JiuicA £nAJC>i 

ELEVATION / DEPTH OF HOLE: 

Z.*tO 

1 n nF«;iiRFArFrA«;iNr;- 6 " 
TYPpOPSURFArFrASING.iTrc^'- »-'>" 

p i ^ p p p i p c i p "Z."' 
TYPFOFRl^iPRPIPP- 5cf/Ciy^8L 4 0 f^fC^ 

13. 

t-c. 

1 ^ 

m. 
^ 3 

43 o 

«i 



^NUS BORING NO : t A ^ * / 0 Z . 

CaRPORATOrsJ OVERBURDEN 

MONITORING WELL SHEET 

PROJECT _ i d £ j l 
PROJECTNO. IffL^^ 
ELEVATION ^^o? ^ ^ 
FIELD GEOLOGIST 7 Wfdrk'n<K J ^ ^ ^ ^ 

LOCATION 
BORING fiPiHoj-
D A T E -

T 

na i i i pp 4. J'ccI 

DRILLING 
METHOD ^'> ^^^•"'•jf 
DEVELOPMENT 
METHOD ^^^ ^ - ^ ^ 

i < , . i . 

•̂  

= H 

^» 

t?*'*ii":la 
f^t*-* r~> 

I • - • • 
. - < • • • 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: Co'^Cicjg p./yp 

ID. OF SURFACE CASING: £ . 
TYPE OF SURFACE rAcmr.-<t>Uli4NiZCP sfffcz. 

RISER PIPE ID . -̂  
TYPE OF RISER PIPE: ^ H f o ( . L ^ tyo Pv/C 

BOREHOLE DIAMETER: U 

TYPE OF BACKFILL: v/^>^^^^J C f ^ i ^ 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: i^^^'TC N < rc' V£LL G Tt. {/-i ' ^ 

DEPTH TOP OF SAND PACK: 

-2o 

: ^3> 

2£. ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: g Ji'' ^ ' i " ' ^ ^ t j ^ ^ f f ^5^ r ,€OuL.€ : -fo fML utf4irtiii-,r( v^eB 

SLOTSIZEx LENGTH: c/^" x / g ' 

ID. OF SCREEN: 2 ' ' ' ' f O ' 

TYPE OF SAND PACK: 3oA/i? 5/^/«:/4 $4A>n 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELQW OBSERVATION 
WELL: • r^l<r p-/>L.^pp; >^turr.( m/i^r.-ai 

•̂ ^ T . D . 

• ELEVATION / DEPTH OF HOLE: 

5S 

Jk. 

y/ 



NUS 
CCFFORATgDN 

BORING NO.: / 1 ^ ^ 

OVERBURDEN 
MONITORING WELL SHEET 

PROJ ECT ie6Sfe£i£_.Af2_ 
PROJECT NO. _1K2_ 
ELEVATION /'tfPrr. ' i 
FIELD GEOLOGIST rVfO^«^^^o 

L O C A T I O N y^ i ^ *^^^ i^AcLi, /.< 

BORING A!<^t^-3' 

DATE ^ y ^ Y / ^ 

nPII I PB ^ C^ -̂a^gC^ 

DRILLING . p 
METHOD ^ ' ^ ^ ^ ' ^ ^ 

DEVELOPMENT / 
METHOD A.n-bFT/rU.h'^t: 

GROUND 
ELEVATION 

ELEVATION OF TOP OF SURFACE CASING 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: Ci^^c jumr fî .r̂  

TYPE OF SURFACE C A S I N G _ _ ^ Z _ ^ Z i £ L . 

RISER PIPE ID. VL 
TYPE OF RISER PIPE: roJ<g> t̂JE: 40 PYC 

BOREHOLE DIAMETER: 6" 

TYPE OF BACKFILL: V>^o^g«^v ^ - g ^ ~ 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: /gg^T.^^ - r r /sv-^|g i / 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

•TYPE OF SCREEN: StiULOu-X. o o Ps/f 

SLOTSIZEx LENGTH: O t>/0 ^ f S ' 

I D . OF SCREEN: 2 . " 

TYPE OF SAND PACK: ' gxJ - ' ^o S.unfx '.A^,\ 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • /VbcC pcc/^ Qo- ̂ ^ 

• ELEVATION/ DEPTH OF HOLE: 

/ ( ^nP tnA 

z . ' j V 

D. OF SURFACE CASING: J t l j L S J 

^ r 

t3S 

Z-S^ 

-9^) 

^ S 

^ Z l 



NUS 
CXDRPORATdSJ 

BORING NO : / A W S ' O f 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT NO. n i ^ 
ELEVATION /-^"l fJ 

LOCATION iiZk=iii2A_6atts_7V 
BORING / ^ w v o / 
DATE _-LkAi i / j t i£ 

FIELD GEOLOGIS'T ^ -/^uyg. J-wg&eLiLwZ> 

DRILLER 'vv/ CAi.o^eii_i. 

DRILLING 
METHOD ' ^ " ^ Rt>rAit.v 
DEVELOPMENT 
METHOD -4/ft. Cjm-//>,a,Ljti^ 

OX) /<, Uoue. /^yw 

' *~ ' i J. J c « r C ^ 
ft 1-2 * X-^iZ * 1 

I • , • , . . . . . a 
I '-' 1 ^ 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: c^^c. tYrrz. =>̂ g 

D. OF SURFACE CASING: 

- o . / z ^ 

TYPE OF SURFACE rACiKir.- z - ^ rLU " 5 " 

RISER PIPE ID . -fc 
TYPE OF RISER PIPE: ^^-tJ^ttuL^ <to ? y c 

BOREHOLE DIAMETER: _ 6 . 

TYPE OF BACKFILL: ^ • ^ ^ ' - ^ Y C^^^O'JT 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: a.^^rc.^.r .g p.tLLe_Ts 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: STA„^i->^si s rgg .L 

SLOTSIZEx LENGTH: ĉ  o i o " / ^ ~ ' 

ID. OF SCREEN: 2 , " A , S ' 

a.s-

3 . 0 

4.3 

TYPE OF SAND PACK: Z-J - ^ O in-tt-A S A ^ I J 

ELEVATION / DEPTH BOTTOM OF SCREEN: Z5L3. 

ELEVATION / DEPTH BOTTOM OF SAND PACK: Z-T. O 
TYPE OF BACKFILL BELOW OBSERVATION v 
WELL: ' / / c - e Pc-uCt (a iL^To*j-T ' . \rvA^.zj,) 

*,> L f f ' 

ELEVATION / DEPTH OF HOLE: 3 1 . O 



F^NUS LD 
BORING NO.: / I V/S^Ot 

Ca=PORATTa \J OVERBURDEN 
MONITORING WELL SHEET 

PROJECT ^ ^ ^ ^ 
PROJECT NO. ' ^ ^ ^ ' ^ 
ELEVATION — ^ ^ ^ ^^: 
FIELD GEOLO^'*r'^ " ^ v^^ot^,^ .> P. Voĉ ĉ 

LOCATION yV.-̂ >J.rn ^^A^^ Ty 

BORING ^ ^ ' A ^ ^ ^ -
DATE { ^ ' { ' J - a S h 

DRILLER ^^- t:/4Li?vA/.-£LL 

DRILLING 
METHOD /^ii?- i^oT^iLv 

DEVELOPMENT 
METHOD ^"^- ^'^=^ 

GROUND 
ELEVATION 

i 
::i 
n 

. » • : . • , . • . . ! • ; » 

'^~ S i . ' j t r t t - n 

i:vJ«;:si::;,;>;a 
i:,:,i..;...,..j 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE; 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: <!Of^/ULre^ PAO 

0> 

/ 0 0 ^ . ( ^ 0 

D. OF SURFACE CASING;. 
TYPE OF SURFACE CASING * \7Z^ ' ' 

RISER PIPE ID . 2 i l 
TYPE OF RISER PIPE: Sc^ttLpji^ Wd Py/C 

BOREHOLE DIAMETER: 6" 

TYPE OF BACKFILL: V ^ ^ ^ ^ V C^^^T 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: ^^•^^OP^'TC f ^ u j ^ n 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: ^ ^ A ^ ^ C C S J ;>rK.i?L^ 

5 

SLOTSIZEx LENGTH: 

i n OF^rBPPN- 2 - " 

TYPE OF SAND PACK: 

O . t3i 

2..0-

O x 

-to 

/ • s ' 

i i i - i C A SA^O 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOVV^OBSERVATIDN 
WELL: '(-/OLE. PuU(=. (/3c/vri,,^iTg\ 

Z\ 

1 1 

ELEVATION / DEPTH OF HOLE: 31=-

« » 



F^NUS 
I U CJOFPORATCrsi 

BORINGNO : M l f J ^ 0 ^ 

OVERBURDEN 
MONITORING WELL SHEET 

PROJ ECT ^ l̂'̂ ,F''̂ 'V> '^^^ 
PROJECTNO. 
ELEVATION 

iSL 
/OOO o'-

FIELD GEOLOGIST f^ Fv^^"-

LOCATION t̂/c>j,7fl c/iLu? r < 
BORING ^ ^ S ^ ? 
HATP l2^/ /£>/fy^ 

nPIIIPB / J r.Jc/^ell 

DRILLING 
METHOD ^'rt- Ro-n^y 

DEVELOPMENT 
METHOD ^ " ^ ^ ' ^ 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE; 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: Co^vcitcTrL P̂ <̂  

6* D. OF SURFACE CASING;. 
TYPE OF SURFACE CASING f^^^^^ 

BOREHOLE DIAMETER: AL 

TYPE OF BACKFILL: ^/^t>Cc^V fc^t>T 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: ScA^ro^^n f e u j i n 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: S T A / ^ C ^ ^ I s rA f j -

SLOTSIZEx LENGTH: O-Oio' 

ID. OF SCREEN: ^ ^ 

/o-

TYPE OF SAND PACK: t - O - * ^ j / c l i ' ^ 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: ' //tJCg: flic/cr - fl*.A^rto/irg 

ELEVATION/ DEPTH OF HOLE: 

/ O o o . e i -

- 0 . / 6 ' 

RISER PIPE ID . ± 
TYPE OF RISER PIPE: stuiCCi/Lf-. <W P^c 

JL 

r-
AL 

K. 
Id 

2JL 



NUS 
CORPCDRATIDIM 

BORING NO SB I 'd 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT 5'/yg/'/*/£/^ ///^j? 
PROJECT NO. 7/<:i 
ELEVATION ?T^-7/ 
FIELD GEOL<^G'ST ^ T^-C^'T . :r-v•£:^»£*LyA//^ 

LOCATION W^/cw^^ ^ t̂.«-s rir 
pnpiKir, ^ ^ y ^ 7 o i 
nATC i z - o - r - ^ 8 

DRILLER ^ ^ gcc/av>/cu. 

DRILLING 
METHOD " ^ " ^ Por-4£.Y 

DEVELOPMENT 
METHOD ^>/? L . / ^ r 

ELEVATION OF TOP OF SURFACE CASING ; 
ELEVATION OF TOP OF RISER PIPE; 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: -r-yL/c/i^rg: P.AC> 

D. OF SURFACE CASING; L 
TYPE OF SURFACE rACiKir- /... Lr.n. ^..^ '^. . r i 

RISER PIPE 1.0. ^ 
TYPE OF RISER PIPE: tc^xewLt ^ ?yc 

BOREHOLE DIAMETER :_ai 
TYPE OF BACKFILL: •A7C://-<J j . ^ ^ ^ t " 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 57/>i*/c'£o j r n e - c 

SLOTSIZEx LENGTH: O . O i o ' ' ^ / S " 

ID. OF SCREEN: ^ " ' ' ^ ^ ' 

TYPE OF SAND PACK: t ^ O ' t O J<«-<ca XQ/V>C> 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

2.20. 

ELEVATION/DEPTH TOP OF SEAL: 3.cP 

TYPE OF SEAL: S ^ f ' - / - / ^ / / ^A / y ^ " ) 

A ^ 

JL2. 

Z3.0 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 2>6.0 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: / / o ^ Poi/fr ^^ZXt,.0 

ELEVATION / DEPTH OF HOLE; 3 2 ^ 

«i 



NUS 
CaFPCJRATKDIM 

BORING NO.: / A w l O t -

OVERBURDEN 
MONITORING WELL SHEET 

PROJ ECT-Sil«i22!LC>_£iii^ 
PROJECTNO. 7 ^ ^ 
ELEVATION " V T / ^ ? 

LOCATION V^>C.«J;T4 r4M-5 TX-

BORING '" '^t^jo-i-
DATE ^ W i T ^ 

FIELD GEOLOGIST—>^ U/g:>g^ /̂x/̂  

DRILLER w . C.ALl>^et.L 

DRILLING 
METHOD >J'Tt- ii^ran.^ 

DEVELOPMENT , 
METHOD >̂ '.«- L.rr / R A . L J ^ I ^ 

1.00 ihi ^< f iv j 

3 0 0 l i t "'-^'1 

— ELEVATION OF TOP OF SURFACE CASING 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL; r D ^ c u r r f r-Ar. 

D. OF SURFACE CASING; 
TYPE OF SURFACE rACiKir: .rr^-g/i ... n 

RISER PIPE I.D. " L l 
TYPE OF RISER PIPE: Jc«.«gsu^-^tJ PvC 

BOREHOLE DIAMETER: 
t l 

TYPE OF BACKFILL: V^-^^-^^V Q d i i i L . 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: ^•^•x^.--':- PQ^^F.-^ 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 3-r^.^.^g.t :rrg^«. 

SLOTSIZEx LENGTH: 

ID. OF SCREEN: _ 2 j 

o. 0 / 0 K /< r 

TYPE OF SAND PACK: < ^ - *?<3 JVc/oa yAvC» 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: ' Nouc /^uc^ (at^l . :4f tjAce^^u 

ON 

ELEVATION / DEPTH OF HOLE: 

^ 

2J£ . 
^ • f l 

^ o 

f>'5-

J ^ 

7.2 .0 

ZH.O 

?? c? 



NUS 
C O P P O R / S n O N 

BORINGNO.: M W - g o l 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT^^I'/T^^rrr/ /?F/^ 
PROJECTNO 
ELEVATION 

7i(^2 
'^?>^.li 

FIELD ̂ F^I^G'ST P f̂ ot̂ ue^ -r. LUi/iekind 

LOCATION l iLchLhuE^ lkLDi . 
pnpiKir: MuJ-f^nl 
DATE i ^ - 0 7 - f f 

DRILLER //.'. r ^ U i u ^ l l 
DRILLING 
METHOD A.'/ Li+air^ 
DEVELOPMENT 
METHOD A,V L l ^ f 

/O- ri<,c< 

«*«?i?;s-.>s;;-:o;:J 
•?;•::••!,«::«. i::i:.vf;a 
|i:.S:U„..;..!.::.;!l 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE; 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: CoA/<:/^g- ?^b 

O l " 

a.78 
J.57 

D. OF SURFACE CASING: 
TYPE OF SURFACE CASING'fT^^'-

RISERPIPEI.D. — 2 . 
TYPE OF RISER PIPE: S<rnZC>OiE ^ PV<-

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: ^Z"^*^ 

/ ' 

^ 
djna 1 . ^ 

J 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: ^'^'' ht,yk<i<h LelltJ-i. 

J . 5* 

DEPTH TOP OF SAND PACK; 

ELEVATION / DEPTH TOP OF SCREEN; 

TYPE OF SCREEN: f ' ^ C 

S . ^ 

^.5 

SLOTSIZEx LENGTH 

ID. OF SCREEN : _ ^ 

0 . 0 1 0 " A fO 

TYPE OF SAND PACK: ^ - ^ O S Z / ' c a &a^<:/ . 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: y^oU ^ i u ^ - ^ ĵ <?. S-

J±S_ 

/C>.s 

C a u ; ^ j 7fe 7TZ>. 

ELEVATION/ DEPTH OF HOLE; J^^O 



NUS 
conpoRAnoisj 

BORING NO.; A \ w / d O ^ 

OVERBURDEN 
MONITORING WELL SHEET 

PROJ ECT ':Hef'i"\l^ ^pfl 
PROJECTNO. I f O 
ELEVATION 
FIELD G E O L O G I S T — T <^*'"-^<^(>rf> 

LOCATION U/e.i/rw f^Au-i r < 

BORING t ^ ' ^ f ^ ' ^ 
DATE 7 /H / . ' ^^ _ 

npi i iPB U / Cc/^v 

DRILLING 
METHOD ^"^^go^"^ 
DEVELOPMENT / 
METHOD '4^)^ UCT^fSAxtir^^ 

GROUND 
ELEVATION 

Z9.S-

ELEVATION OF TOP OF SURFACE CASING ; 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: Cjo^cMErrr PAT> 

ID. OF SURFACE CASING; _ 
TYPF OF SIIRFACF TA^INC^ 

G " 
s r£e t_-a S-' 

Bi^Ff^ PiPf I r> 2 , " 
TYPPnPRKlPRPIPF- p ^ G . \>IH,£. 4 0 ?s/C 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: v^M*^] ^^ ' '^ ' ' 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: B^^L^.-ff R-.lLh C/ t " ) 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: ^c-*ii-Ovu 4o f v c 

3.0 

JIo. 

&.0 

SLOTSIZEx LENGTH: OOlo ' ' ^ / S ' 

ID. OF SCREEN: 

TYPE OF SAND PACK: t o - ' 4 o 5/i-/o» JAAJQ 

ELEVATION / DEPTH BOTTOM OF SCREEN: 2.» 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BAfKFILLAELOW OBSERVATION 
WELL: 

ACKFILLBEL 
JLL 

ELEVATION/ DEPTH OF HOLE: 2o_ 



^NUS 
_ CXDnPCDRATIDISi 

BORING NO : / A v ^ 6o5 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT ^ J ^ i ' P ^ t ^ / ^^^ 
PROJECT NO. L U U f ^ 
ELEVATION 
FIELD GEOLOGIST . r W ^ P ^ ^ ' ^ ^ ^ 

LOCATION Vv//o<iTA PAu . , . f< 

BORING_, .£ i^ i^J£,^ 
DATE i j i r /dt 

//.v 

DRILLER NA/ CAcowf.u. 

DRILLING 
METHOD ' ^ ' ^ ^rttn.'^ 

DEVELOPMENT 
METHOD Ain^L.^T Z^^Li^L-

S'O ll>i U i - f l n j ^;p,.§-

35"/̂ , ^^X> 
i o ' St.' 

/ S ' ^/s 

^iiij:^ 
***22£.*?m'.:*-.4 

ELEVATION OF TOP OF SURFACE CASING 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL; CjQtuc.n.'-rl.^ PAr> 

(c ID. OF SURFACE CASING; 
TYPE OF SURFACE CASING ^ T ' ^ l k ^ S' 

RISER PIPE ID. — L 
TYPE OF RISER PIPE: ^<^UCi^u^ 4o i>vc 

BOREHOLE DIAMETER: ( . " 

TYPE OF BACKFILL: \ ^ / ^ ^ k l s A . 
^ 

SLOTSIZEx LENGTH: O o i o ' >^fo' 

I D nPs raPFN-^u j i i i Ju i ' ( ^ />Vr ^ ' 

TYPE OF SAND PACK: ^ - < ^ 

ELEVATION/ DEPTH OF HOLE; 

2^»r 
I f-y 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: /BcJ^Jf< P d U K 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: J-o<JfJ.̂ c>y *H) f>Yr 

3 0 

J L Q . 

I ± 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • X/oc/p I>LOCT 

/3_ 

J^L 

z.r 



^NUS 
I L J CCDRPCDRATOSJ 

BORINGNO: A \W/ I - I 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT -^- /^^^ f^ ^ p g 
PROJECT NO. J Z i U . 
ELEVATION —^<=>°irZ3 
FIELD GEOLOGIST-^^^ i^g^^^^- "P* ^^«^g 

LOCATION W.t .n ,TAfAuj . r< : 
pnpiMr; / - \ ^ i ( I 

DRILLER U / c^iJ>\Aye.i.i-

DRILLING 
METHOD ^ " ' - '̂ '>-rAti.v 
DEVELOPMENT . 
METHOD ^ i a . L , ^ f R A „ . , * ^ u 

ELEVATION OF TOP OF SURFACE CASING ; 
ELEVATION OF TOP OF RISER PIPE; 

STICK-UP TOP OF SURFACE CASING; 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL; Co^^^ctgrgl Pflb 

ID. OF SURFACE CASING; _ _ ^ 
TYPE OF SURFACE CASlNa;£Zl^f^=_2JSLl 

RISER PIPE ID . ± 
TYPE OF RISER PIPE: J'c->^gDt/».g *»o r\ /C 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: ^«-<-'-'^v 6 n ^ ^ T 

ELEVATION/DEPTH TOP OF SEAL: 2 - ^ 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: S ^ s n u ^ e <to PvC 

SLOT SIZE X LENGTH: O o i o " ^ / ^ ' 

ID. OF SCREEN: T-" 

Ji. 

•z-r 

TYPE OF SAND PACK: Z o - t-O S/t^cJi SA^h 

tto_ ELEVATION / DEPTH BOTTOM OF SCREEN: — 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 4 6 " 
TYPE OF JJACKFILL BELOW OBSERVATION . 
WELL: ' /%>«•€ PCXKA." (Se*^-ni^iTir WA^tns) 

to_±SLL. 

ELEVATION / DEPTH OF HOLE; 6o 



NUS 
C O R P C D R A T r D I S i 

BORINGNO : S 3 o I 

OVERBURDEN 
MONITORING WELL SHEET 

riRiMPB U-y Cc l J t ^W 

DRILLING . 
METHOD ^ '< KrmriA 
DEVELOPMENT „ 
METHOD . A k j b i i X L -

PROJECT $ h ^ ' ^ LOCATION w-/<̂ W'~'a g/»<xi rx 
BORING-M^ PROJECT NO. 7B<pb 

ELEVATION _ Z o f l 3 J i i _ ^ _ ^ DATE \3.-Q9-'Rf( 
FIELD GEOLOGIST J^f^^g'^'H F f ^ ^ 

GROUND 
ELEVATION 

/ 0 0 3 . 3 2 

=:/V0 / i / t i /sd 

Ir\eci(ri(yi£> : 
*t: — 
i = 

/O) /6*. /<̂  > v * ^ ^ 

i 
20' FVc r:&^'^% 

m -

eiiSfe^t::'.:.-.-.:.!! 

»:-~:;r*;-?iS-;,5a 

ELEVATION OF TOP OF SURFACE CASING 
ELEVATION OF TOP OF RISER PIPE; 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

/Oac - i - l . 
/QOIT.Ul 

h8^ 

TYPE OF SURFACE SEAL: <-c^fg t'Tf^ ^^n . Cl e-rf^~^Ai 

• H " ID. OF SURFACE CASING; 
TYPE OF SURFACE rA^iKir.-CA/.oAtjITITT, <T/^P/ . 

. ^ RISER PIPE ID . 
TYPE OF RISER PIPE: Pv/C^fe k..^../< <io^ 

BOREHOLE DIAMETER: .kLL 

TYPE OF BACKFILL: |/fl/<i-/QJ (^ro<Jr 

ELEVATION / DEPTH TOP OF SEAL: ^ A - ^ 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: ^ ^ ^ 

SLOTSIZEx LENGTH: 0 . 0 ) 0 " \ l S \ t 

ID . OF SCREEN: ^ "" » / < ' 

TYPE OF SAND PACK: t20-*^0 ^'I>CA StS/ld 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: Hd/ f o l u ^ i-o .•?/./? '• r . . W n c ^ 

ELEVATION / DEPTH OF HOLE; 

7 5-

1£. 

^H.6 
,;?(,. 5" 

£d,0 

«i 



NUS 
CaF=PORATOISJ 

BORING NO : / ^ W / 3 / 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT ^-J '^ - f^^ i^^ ^f^^ 
PROJECT NO. J l A l 
ELEVATION 

LOCATION V A ^ r ^ ^ ^ ^ ^y 
pnp iMn y^VK/ ,1- / 

FIELD GEOLOGIST -> VN/gA^«c./v>> 
DATE 7//fr/f>? 

DRILLER ^v^ Cd/ai/v/g.^c 

DRILLING 
METHOD ^ " ^ T^TAiT^y 

DEVELOPMENT . 
METHOD ^ / / i - uer /&Ai , . ,^L ' , 

ELEVATION OF TOP OF SURFACE CASING 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

3.07 

-V.iia 

TYPE OF SURFACE SEAL: _ 

ID. OF SURFACE CASING;. 
TYPP np ^uRPArp rA^iKir; 

Co,Vf-Ai.1 It. 

L " 
S T ^ ^ L -

i».«!S 

-,*' 

BICfBPIPPI p t " 
TYPFOFRI^PRPIPP- J-c/y^:>t/^£ *K} ?N/C 

c > " BOREHOLE DIAMETER: 

TYPE OF BACKFILL: "^^-'-'-^V ^ i ± i L 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: ^£^T>,>/.Tg FeLctL-n 

c 
M 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: r'/-K/£i>t^^'-: »6 ?\JC 

& 

ML 

SLOTSIZEx LENGTH: Q<J /o - ' - t n ' 

ID . OF SCREEN: t " 

TYPE OF SAND PACK: t £> '<¥0 Stcufj s^vO 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • / /o i^e C A v e b - / ^ / ^ 

^^ArvAA*- /y^AtitH./Al. 

ELEVATION/DEPTH OF HOLE: 

Zu3' 

t Z ' 

35 ' 



^NUS BORING NO.: /v iW/S-Z 

CQRPCDRATOfSJ OVERBURDEN 
MONITORING WELL SHEET 

PROJECT ^ g y i f ^ /l^fS 
PROJECT NO. 7^43 
ELEVATION 

LOCATION U/ex^r/i >g/KM Tx 
pnpiMf? y^^ t? - ! . 

FIELD GEOLOGIST. J T V\/€.t>J5.i«..>.> î 
DATE 7A7/r/? 

DRILLER w r CJlLii^,^iuL. 

DRILLING 
METHOD ^ ' " - gflr->in.v 

DEVELOPMENT 
METHOD >̂ />t ^.z'- /&Ai-.*'L: 

ELEVATION OF TOPOF SURFACE CASING ; 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: Ccvv/c«crg r i n 

BOREHOLE DIAMETER: A 

TYPE OF BACKFILL: L i ^ L 4 V C;̂ e t̂,t̂  

"T.-^yytt^j . r IT / ?gCAa.TT 

SLOTSIZEx LENGTH: 

ID. OF SCREEN: _ i L ! 

O . O i Q f / l l 

TYPE OF SAND PACK: ZQ-'^O *^"-t^ " ^ ^ ^ 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH OF HOLE: 

Z.g5 
2-65-

i n nF«;iiHPArprA«iiNr, 6 " 
TYPp OP SURFACF CASING; 5' '- '^«- * s -

B K f B P I P P i p Z " 

T Y P P r t F R l l P R P I P F - St/J«J>t»iC «*K3 r>\/C 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: 

-LSI 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: ' r titSiiu^y?^ *ho PvC 

JIL 
ELEVATION / DEPTH BOTTOM OF SAND PACK: A L 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • ^/otJ£ CA y c b - yA/ *o f i i ' 

" y \ /ATVKAL / i / \ A 7 f i l L i A U ~ 

i s ' 



[^NUS 
L J C X y ^ P C D R A T O M 

BORING NO.: yvtu^//3-j 

OVERBURDEN 
MONITORING WELL SHEET 

PROJ ECT stiepf/^gLSi ^ £ a . 
PROJECT NO. 2 J i t 3 

ELEVATION 
FIELD GEOLOGIST • X ^eog /cx^a 

LOCATION w / f - w / r / j / a ^ m Tx-

BORING - ^ . v^^g -g 
DATE l / ' H i i 1 

DRILLER W-. CALb^^jfi i 

DRILLING 
METHOD >*'"- ^'^'TAi.y 

DEVELOPMENT 
METHOD t^ie-LifT /nAn-itJic 

ELEVATION OF TOP OF SURFACE CASING ; 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: Ct^/vct-eTg p^p 

- Q . W 

^ / \ / b c t js . is rv Boy -

ID. OF SURFACE CASING: 
TYPF OF ^ l IRFArP CA^lhlGj^ 

/^LOSH 

c" 
STlCiSc. 

/»^ou/vT 

>- 5- ' 

B l ^ p P P I P P i p * -
TvPPnPRKFRPiPP- s<.^ir:>i/i.e. A ^ r>vC 

BOREHOLE DIAMETER: ^ 

\ / o i . c t .Ay i^ t toJT TYPE OF BACKFILL: 

ELEVATION / DEPTH TOP OF SEAL; 

TYPE OF SEAL: ;?g^-ww/r.? P . i t . L i n i / y i " ) 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: ^cMiLt>uL£: 4 0 ;>vg 

SLOTSIZEx LENGTH: O t ^ i o ' •^'T' 

ID . OF SCREEN: 

TYPE OF SAND PACK: 2 .J - •^o Sii-icA SAts/b 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: " B ^ ^ i t ^ ( : cA\ /&r> ' / /y 

y \ /A rU/(J\L /** A Tgg. IA C 

- o . 3 c ' 

s-.s '̂ 

6 . 6 ' 

UL 

n.r 
AOL 

ELEVATION / DEPTH OF HOLE: 3 5 " 



NUS 
CORPCDRATONJ 

BORING NO.; A \ \ A / / 3 - W 

OVERBURDEN 
MONITORING WELL SHEET 

PRO J ECT ' "J< t>i> îi-t̂  APP, 
PROJECT NO. 7:^63 
ELEVATION 
FIELD GEOLOGIST T- W^&^x-^^g* 

LOCATION U//c*j/m ;iAi.ij.-TX 
BORING r ^ ^ i ^ - i 
DATE n i o l e ! 

GROUND 
ELEVATION 

DRILLER ^ ^ r/it-bsA/jgLL 

DRILLING 
METHOD A i i ^ i^^fli^Y 
DEVELOPMENT 
METHOD A,n.L.nr/&A<..'»/L-

ELEVATION OF TOPOF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: C«wc.^e.Tg. PA^ 

- O .T .O 

- 0 - 3 8 

ID. OF SURFACE CASING: (a. 
TYPE OF SURFACE CASING ^ '^ 'h ' i , * - " =>' 

RISER PIPE ID. V 
TYPE OF RISER PIPE: ^st.HfU>uu^ «<? Pvc 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL; ^ « - * ' - ^ K (^ Isa l . 

ELEVATION / DEPTH TOP OF SEAL; 

TYPE OF SEAL: ^ > £ ^ T o / v , r g P, t i . i .^T^ 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: x t / / t b u L , ^ Ao / V c 

SLOTSIZEx LENGTH: O . O / O ' ^ / Q ' 

ID . OF SCREEN: ^ " 

6 ' 

ML 

/o ' 

TYPE OF SAND PACK: L O • ^ io ^iLicA sA^i> 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • Aocg Pi.ucr £ 7 0 - ZZ' 

/ / a c e 0< \ /gA-r^ \y Tn t l G 

L o ' 

I'L' 

ELEVATION/ DEPTH OF HOLE: 3o 



c 



APPENDIX C 

WATER-LEVEL DATA AND HYDROGEOLOGIC CALCULATIONS 

R34892 



TABLE C-1 

SHEPPARD AIR FORCE BASE 
WATER LEVEL ELEVATIONS 

JANUARY 17,1989 

Site 

FTOI 

FT03 

LF04 

LF05 

LF06 

RW08 

WP10 

BB 

Well Number 

MW11 

MW12 

MW13 

MW14 

MW501 

MW502 

MW503 

MWS 

MW9 

MW10 

MW701 

MW702 

MW301 

MW302 

MW303 

MW201 

MW202 

MW4 

MW7 

MW402 

MW403 

MW11-1 

MW801 

BBOl 

Well Top 
Elevation 
(MSL)(a) 

1016.29 

1007.60 

1009.42 

998.21 

1007.76 

1004.60 

999.84 

1001.30 

995.84 

995.43 

994.97 

994.26 

976.34 

987.14 

1012.66 

1008.04 

1001.87 

994.78 

1029.67 

1006.05 

1008.08 

1006.25 

989.48 

1005.67 

Water 
Level - BTOC(b) 

8.14 

7.24 

7.48 

4.93 

6.61 

7.04 

8.29 

12.36 

11.27 

11.86 

11.33 

11.07 

9.40 

12.19 

45.94(0 

17.78 

40.02 

9.47 

11.20 

11.22 

19.25 

10.81 

8.93 

13.74 

Water Level 
Elevation 

(MSL) 

1008.15 

1000.36 

1001.94 

993.28 

1001.15 

997.56 

991.55 

988.94 

984.57 

983.57 

983.64 

983.19 

966.94 

974.95 

966.72 

990.26 

961.85 

985.31 

1018.47 

994.83 

988.23 

995.44 

980.55 

991.93 

(a) Mean Sea Level 
(b) Bel ow top of casi ng 
^̂'> Well not recharged 

R34892 C-1 



TABLE C-2 

SHEPPARD AIR FORCE BASE 
WATER LEVEL ELEVATIONS 

JULY 19-20,1989 

Site 

FTOI 

FT03 

LF04 

LF05 

LF06 

RW08 

WPIO 

STl 3 

Well Number 

MW11 

MW12 

MW13 

M W M 

MW501 

MW5Ci2 

MW503 

MW8 

MW9 

MW10 

MW701 

MW702 

MW301 

MW302 

MW303 

MW201 

MW202 

MW204 

MW4 

MW7 

MW402 

MW403 

M W l 1-1 

MW801 

MW802 

MW803 

MW13-1 

M W l 3-2 

M W l 3-3 

M W l 3-4 

Well Top 
Elevation 
(MSL)(a) 

1016.29 

1007.60 

1009.42 

998.21 

1007.76 

1004.60 

999.84 

1001.30 

995.84 

995.43 

994.97 

994.26 

976.34 

987.14 

1012.66 

1008.04 

1001.87 

1010.39 

994.78 

1029.67 

1006.05 

1008.08 

1006.25 

989.48 

992.18 

988.89 

1046.84 

1046.92 

1043.49 

1043.56 

Water 
Level - BTOC(b) 

5.95 

4.38 

4.61 

3.05 

3.45 

4.27 

5.88 

10.72 

8.42 

9.93 

8.60 

8.26 

8.24 

12.39 

11.49 

15.73 

39.40(c) 

15.75 

8.05 

9.82 

7.95(d) 

11.02 

10.56 

8.21 

6.89 

8.72 

13.76 

14.13 

12.94 

12.98 

Water Level 
Elevation 

(MSL) 

1010.34 

1003.22 

1004.81 

995.16 

1004.31 

1000.33 

993.96 

990.58 

987.42 

985.50 

986.37 

986.00 

968.10 

974.75 

1001.17 

992.31 

962.47 

994.64 

986.73 

1019.85 

998.10 

997.06 

995.69 

981.27 

985.29 

980.17 

1033.08 

1032.79 

1030.55 

1030.58 

(b) \I\JQ\\ fiad not recharged - water 
(c) Well had not recharged - water 
(d) Below top of casing. 

level on 07/11/89. 
level on 07/17/89. 

R34892 C-2 



TABLE C-3 

SHEPPARD AIR FORCE BASE 
SUMMARY OF HYDRAULIC CONDUCTIVITIES 

DERIVED FROM SLUG TESTS 

Moni tor ing 
Well 

Number 

MW201 

MW202 

MW301 

MW302 

MW303 

MW402 

MW403 

MW501 

MW502 

MW503 

MW701 

MW702 

MW801 

MW11-1 

Hydraulic 
Conductivity (K) 

cm/sec 

7.20x10-4 

7.28x10-5 

9.73x10-5 

6.88x10-4 

6.36x10-5 

4.04x10-5 

1.12x10-5 

7.03x10-4 

4.47x10-4 

2.88 X 10-3 

6.70x10-4 

1.20x10-3 

1.51 xlO-3 

2.00x10-5 

K of Second Test 
(If conducted) 

cm/sec 

--

~ 

~ 

8.35x10-4 

-

7.83x10-5 

3.41 X 10-5 

4.36 X 10-4 

4.42x10-4 

7.84 X 10-4 

5.33x10-4 

2.10x10-4 

~ 

-

R34892 C-3 



Page 1 of 

• 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: Size.r-xj n I 

JOB NUMBER: 7 / ( ,J 

WELL NUMBER: ^u^; i^> 

^ g j ? TEST BY/DATE: 

CALCULATED BY/DATE: 

CHECKED BY/DATE: 

p 

^. 

J" 

P'jr,'*. 
V 

A<-^,:. 

l l 

' t l 

c 

. / , . , q 

'f-ir,. 

^•r/'\ 

r9 

CHECK ^ 
APPBOPBlftTE 
3OXT0 

coonoN » 

m or 

'1 

AOUTTARO 

Well Construction Details 

(attach boring log and wel l completion form) 

Static Water LeveKS.W.L.) = / 7 . 7 J f t . (be low t o p of casing) 

B.T.O.C. 

TopTittei >JU = /•> L 7 ft. B.T.O.C. 

Bott.«JtCTTatk = ?>/«-T ft. B.T.O.C. •^ 

Screen Length = / " T ft . 

Borehole Radius = 0 . 1 \ ~ ft . 

Well Pipe Radius = o . u A ft . 

Stickup = "2- r J " f t . above/below grade 

Filter Pack Porosity = <J- ?-.> 

Circle type of wel l : fully/partially penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L, H, 0, etc.) 

St " c t ' .. i J .'J» ^ c/..; ^-./ ' '4 /</> .>•'' -4 ••''•7 •.»•*/< '-'/' 

DEFINE: 

L « HEIGHT THROUGH WHICH WATER ENTERS WELUAQUIFER 

H • HEIGHT OF WELL BELOW WATER TABLE • ^.7_7 (ft) 

D • DEPTH TO IMPERMEABLE BOUNDARY o « -r - ( f t)** 

7 7,7 

J2^ 

(ft)* 

(ft) Rw a RAOIUSFROMWELLCENTERTO UNDISTURBED AQUIFER n 

Dd a lnl(D - H)/Rv»l o ^-^ <> , if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT OATA PAGE 

< ^ 7.2c; 
' ^ • ^ / , - <. 

If s.w.i. is below top of screen, then L • H. 
Based on knowledge of site geology. 



Page 2 of it 
Job No. 1I<.3 
Well No. «»^Li>( 

CONDITION # 1 . IF D > H (i.e., well panially penetrating, use Figure 1 to find A & B values using 

L/Rw = )• 

A a yy/\ B o ^^^ (N/A if not aopiicable). 

CONDITION #2. IF D s H (i.e., well fully penetrating, use Figure 1 to find C value using 

L/Rv» = 37 od )• 

C a 2.-3/ (N/A if not aopiicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain Tg, Yo (beginning), Tt, and Yt (end) from straight line ponion of plot (attach plot at back). 

To » O ,Tt = _ 7 r . Yo = ^ " ^ ^ , Y, a / . j ^ / 

T = T - T - TSL (sec) 
t O ' 

Complete Page 5 in its entirety. 

# 



11 

12 
A 

^ND 
C 

10 

.,, ^ , 

-

. 

-

. 

— 

I « I'l I I I I I ' 1 ' I • I'l I I i j ^ ' — i ' I ' I ' I I I T ! I ~ ' ' \ ' 

8 

y ^ 

/ 

PLEASE ANNOTATE 

XI'LI^ 

\ I I I I l l I I I I I 1 1 I I l i l l l I I I l l I I . I . I l l I I I l i J l_j_l_i_J_cI_ _ 0 

B 

5 10 50 100 500 IOOO 

FIGURE I CURVES RELATING COEFFICIENTS A , B , AND C TO L / Rw 
I oT I 

O (.1 



Page 4 of 9 l 
Job No. l i C T " 
Well No. /v^uioj 

PLOT y versus t (from field data, attached at back): 

where: 

t s time measured in field during slug test 

y • depth to static water table minus depth to falling water level (for slug injection) 

or 

y s depth to rising water level m'mus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

-. 

JtA 

^ - ^ 

t - 0 

t(min.) 

^ .O<o 

o . / o 

d./r 
O.-z^ 

O.-Lr 
O.yo 

a . ^ o 

0.75-

/.oo 

/ . r 5 -

/ . r D 
/ I S -

' t . 'OO 

'L.'To 
- i t .o 

*y.o 

STo 

G.o 

ro 
/ o O 

Z.OC 

s.w.L «,ri$ 

y(feet) 

Z.T.? 

Z 3 0 

t - . t g 

•Z..W 

^ ' O B 

•Z .oZ 

t i l 
/ .18 
/ r f 

/WV 
/.TV 

/ . t ? 

/ . v / 

/ . n 
/ / o 

1 oU 

/ . o o 

a.n/o 

o . l l 
o t o 
0 63 

o - i o 

t(min.) y(feet) t(min,) y(feet) 



Job No. 
Well No. 

Page 5 of H 

1M~ h'rLci 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM. REV. 0) 

WeH Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

o.oa 
o.-'̂ s 

PARTIALLY PENETRATING WELL: 

A (from chart) • 

B (from chart) a 

^ y a 

^ A 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) •z. Zi (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) » 9 z - 7 

Dd • ln[(D-H)/Rwl • ^ ^ (mustbe <6) 

H, Height of Well Below Water Table (ft) • 9 2 7 

L, Height Through Which Water Enters Well (ft) » ?.2.-? 

Rw, Radius from Well Center to Aquifer (ft) a .-̂  •,̂ -̂' 

T, Time in seconds (Tt; TQ) a 7$" 

Yo, Starting Y (ft) - L i r 

Yt, Ending Y (ft) • / 3V 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 
J e t p r r 'V/J.^1 / t j L 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



I0.O-

. ' ^^ .* 

> c -

" ^ j . g ( A l ' — A t C - f^it 

->V--^J '̂̂  

:k^ 9 J < r rn/« 

J < ^ f . J i / 1 ^ 
^ C ^ ^ i ^ * / y j /4«^«»nr 9«^ 

0.1 -• i -
O.J' 

- « — 
/.r t-o 

' '.T.'Z'LlZZ. 
z.r 5"' 

I 
_ , • • • • • • j 

i J 7.J r.) <fo 7:0 



n^ NUS 
CDRPORATONJ 

BORING NO : /^wZ-g / 

OVERBURDEN 
MONITORING WELL SHEET 

PRO J ECT *^^ ' ' - ' '^>^ ^-i^B 
PROJECT NO. 7^<*.^ 
ELEVATION 
FIELD GEOLOGIST-^ tvfe&V^^^i? 

LOCATION W/<*(/rq/--/H..-5 - y 
a n p i M r ; ^ w z o » 

DATE-iL/LU£^ 

DRILLER ^- - ^ " ^ 
DRILLING 

DEVELOPMENT 
METHOD -^"^ L.-- /ZuiLu^ti 

L Zoo i^' **-'̂ '' 

3o .4. WiJ* ^ ^ 3 * ? r 
? 7 •» r^^'^??3 

So' fvc <-.»<-
i:.;i^::::;:..x..).:4 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: r ^ . x / c ^ r g pan 

ID. OF SURFACE CASING: Q. TYPE OF SURFACE CASING ^ T ^ f ^ ' ^ " 

RISER PIPE I.D. J L 
TYPE OF RISER PIPE: S t . u € . ^ ^ AU> pvc. 

BOREHOLE DIAMETER: _ ^ J ! 

TYPE OF BACKFILL; W>ccu4y <;,><^^ 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: g^-vVo-'^f ^ ^ / L i i 

DEPTH TOP OF SAND PACK; 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: -^'^•lej io^ Ao pvc 

SLOTSIZEx LENGTH: O-O'O" ^ / ^ ' 

ID. OF SCREEN: 2 . " 

TYPE OF SAND PACK: ~ -o -^o 5/c/fx» SAj</t> 

LJs l . 

z.s-r 

b.o 

/ lo 

l2>.o 

Z8.0 ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 2 J J L . 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: .g^«^Vo../r ?'J/.4r 

• ELEVATION/ DEPTH OF HOLE: 3±z_ 



Pr^pla-J O 

a IMUS 
CORPORATION 

'Sample 
Number 

' 000 
001 
002 
003 

• 004 

005 
006 
007 
008 
009 

010 
Oil 
012 
013 
014 

015 
016 
017 
013 

. 019 

' 020 
021 

_ 022 
- 023 
. 024 

025 
025 
027 
029 
029 

:30 
031 
0 32 
033 
034 

035 
036 
037 
038 
, 039 

040 
C4L 
C<2 
043 
344 

weLlt Ato-.- rAWJtoi eiSVArre^:. X>P,TB: ^ j n l ^ 
STATIC. W47r< utvmi. j '} . '^^ c»a.aMert0if>.l = 17.^ft ^ ^ ^ - c n c 

Time 
(min ) SLHf i H / o u r SLiiS fK/^u-r 

0, 
0, 
0, 
0, 
0, 

0, 
0, 
0, 
0 
0. 

0000 
0033 
0067 
0100 
0133 

0167 
0200 
0233 
0267 
0300 

Z . 0 . 0 1 
Z-e C T 

7 . 0 . 0 3 
ZU». / o 
Z j g . o d 

Zo.oV 
g , p . " y 

H L J L L . 
J S L J L l . 
ZJU. O C 

0.0333 
0.0500 
0. 0567 
0.0833 
0.1000 

Z.a OC 
2.0.0V 

Z ^ o . c ^ 
oo 

iiJL2_ 

0, 
0 
0. 
0, 
0, 

0, 
0, 
0, 
0, 
0, 

1167 
1333 
1500 
1667 
1833 

2000 
2167 
2333 
2500 
2667 

m^ 
n/ii 
/ I .n 
J I M . 
/ ' i . i iS 

i f . ac 
j3J!t±. 
/ 9 . H?-

njiL 
xioi 

1112. 
JBJLL 

0 . 2 3 3 3 
0 . 3 0 0 0 ' 

o.3i677fr^ 
0 . 3 3 3 3 /f.-yz. 
0 . 4 1 6 7 /^.6y 

5 0 00 fj.t^i. 
5 8 3 3 ^ ^ ^ ^ 
6667 yy.v3 

9 3 3 3 t ' l ^ i 

0 . 9 1 5 7 ,i.-L-7 
1 . 0 0 0 0 ^9 .11 
I.CS33 n./fr-
1.15 6 T /f./g-

2 5 00 /f . /2> 

1 .333 3 /f.f>9 
1 . 4 1 6 7 n ^ o l 
1 . 5 C 0 Q / f 0 5-
1.583 3 /y.oz-

-m-

9 



Sample Time 
Number (min) 

t/̂  045 1.750C m.^9 
046 1.8332 l ^ . y 
047 1.916: l^-hl. 
048 2.Q0QC /g.7g 

.y_ 049 2 . 5 /R.gfl 

050 3 .0 / R . B 4 

051 3 .5 / g g p 
052 4 . 0 /S.Tfl 
053 4 .5 /g.7fe 

*^ 054 5 .0 /R.7V 

055 5 . 5 /8.77. 
05 6 5 . 0 / 8 . 7 / 
057 6 . 5 /fl.^^ 
058 7 .0 19, (oR 
059 7.5 /.y. U 

060 8 .0 /fi.c,^ 
061 3 , 5 /S.6y 
062 9 .0 /<?.fc3 
0 63 9 .5 ftt.U-L. 
0 64 1 0 . 0 /8 (./ 

065 1 2 . 0 / g 6-8 
066 1 4 . 0 / t f . r r 
067 1 6 . 0 / ^ r ^ 
068 1 3 . 0 /Stn) 

• ^ • 069 2 0 . 0 /^.V/^ 

070 2 2 . 0 /t^.V«; 
071 2 4 . 0 /j^.W 
072 2 5 . 0 /a.'/Z. 
073 23.C / 6 . - / / 
0 74 3 0 .0 / f l . yo 

075 3 2 . 0 //^.J/? 
076 3 4 . 0 /^ .J7 
077 36.0 / y s r 
078 3 8 . 0 /tl.z-y 
079 4 0 . 0 / i^ .sT 

080 4 2 . 0 /s.-jx. 
081 4 4 . 0 
082 4 6 . 0 
083 4 8 . 0 
084 5 0 . 0 

085 5 2 . 0 
086 5 4 . 0 
087 5 6 . 0 
088 5 8 . 0 
089 6 0 . 0 



SLUG TEST FORMULA CALCULATIONS 
bys Allan Jenkins and Jonathan Lewis, Rev. 0, 2-17-99 

DATE: SEPTEMBER 5, 1989 
JOB NO: 7S63 
WELL NO: MW201 
CALC BY: J C LEWIS 

INPUT DATA (FROM DATA SHEET) (if no value, leave blank) 

WELL PIPE RADIUS (ft) = O.OB 
BORING RADIUS (ft) = 0.25 
FILTER PACK POROSITY = 0.3 
A (from chart) = 
B (from chart) = 
C (from chart) = 2.31 
D, DEPTH TO IMPERMEABLE BOUNDARY (ft) = 9.27 
Dd, = ln((D-H)/Rw) = 
H, HEIGHT OF WELL BELOW WATER TABLE (ft) = 9.27 
L, HEIGHT THROUGH WHICH WATER ENTERS WELL (ft) = 9.27 
Rw, RADIUS FROM WELL CENTER TO AQUIFER (ft) = 0.25 
T, TIME IN SECONDS (Tt-To) = 75 
Yo. STARTING Y (ft) = 2.25 
Yt, ENDING Y (ft) = 1.34 

CALCULATE Rc 

Rc = 0.152413 

CONDITION 1, PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rwi = 3.284616 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 2.726672 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR ln(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING, ln(Re,''Rw) = 3.284616 
FULLY PENETRATING, ln(Re/Rw) = 2.726672 

THE CORRECT VALUE OF ).n(Re/Rw) IS: 2.726672 

CALCULATI ON 

K in ft/5ec = Z..36E-05 

K in cm/sec = 7.20E-04 



Page 1 of 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: .r//g?.^a.'Z.D ,if^i^. 

JOB NUMBER: l $ L h 

WELL NUMBER: y v ^ w ^ o ^ 

TEST BY/DATE: J v^^t'/Vefc.n^./ ' / I I / A I 

CALCULATED BY/DATE: ^T ^^ytJeL.-^cl 

CHECKED BY/DATE: J c ^ w . 
^ A i i i L 
I d i'l 

CHECK ^ 
APPROPRIATE 
aoxTo 
INOCATE S V O - n 
coromoM 

AQUTARO 

Well Construction Details 

(attach boring log and well completion forni> 

Static Water Level (S.W.L) s S l . l i ^ f t . ( be low t o p of casing) 

B.T.O.C. 

Top Wter+wtk = <^/'-i'. ft. B.T.O.C. 

Bott.-fil<e"yPetk = J 'C . t'C ft. B.T.O.C. 

Screen Length = / 1 ' ft. 

Borehole Radius = t^ ^ ' / ft. 

Well Pipe Radius = O-tJin ft. 

Stickup = 2 ' / i j ft. afeveTbelow grade 

Filter Pack Porosity = 0 . 3 0 

Circle type of wel l : f u l l y ^un ia l i y ^ne t ra t i ng . If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L. H, 0, etc.) 

DEFINE: 

L 

H 

0 

Rw 

Dd 

HEIGHT THROUGH WHICH WATER ENTERS WELUAQUIFER - _ 

HEIGHT OF WELL BELOW WATER TABLE • /6> o 6 (ft) 

DEPTH TO IMPERMEABLE BOUNDARY 

/ f 

— - . • — — 
( f t )** 

(f t)* 

•':> ^ r (ft) RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER n 

ln[(D - H)/Rwl = ^ :.y if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

/ Ar^ 

It S.W.I. Is below too of screen, then L 
Based on knowledge of site geology. 

/ 
H. 

y IS 
t C C 



Page 2 of 
Job No. ; 
Well NO. 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L/Rvy a i r O o ^ ) . 

A o J- s ^ B a O y H (N/A if not applicable). 

CONDITION #2. IF D a H (i.e., well fully penetrating, use Figure 1 to find C value using 

URw = /:o J )• 

C a ^ ^A (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To a g ) . 7 r . T, a ^ . ^ -Q , Yo = / . S~6 Yt a /. 3? 

T = T - T = / U S ' (sec) 

Complete Page 5 in its entirety. 

# 



14 

U U U W t N Ml lLf |4 lOt , • OnOUNUwVAlUM I l 4 l ' i « / ^ i ( i K. o 

ifl^—'—r-' I • I ' I I I I \ \ - t \ • nw| I ^ I I I i 11 I IIII—'—I • I • I'l I I 

12 
A 
ND 
C 

10 

8 

PLEASE ANNOTATE 

/ J - S Jti 

I I I I I I I I I I I I I • I I I l l I I I I I J I—I l l l l I I I I-l I I __i_l_i_l_i-l. 

5 10 5 0 " 100 500 IOOO 

FIGURE I CURVES RELATING COEFFICIENTS A , B, AND C TO l./Ku 

B 

O 
l \ JC t~ , C_ -p 
i f n K! ; o 3> 
ir. — i«" er CJ 

i* m 
O (•> 



Page 4 of 
Job No. ; 
Well No. 

PLOT y versus t (from field data, attached at back): 

where: 

t a time measured in field during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

t a 0 

t(min.) 

O.OtJ 

0. O i 

a . OS' 

J i . t O 

o . , r 

O. Z.O 

'̂ .-^.^-

. 7 . T O 

O.S'O 

( i . i r 
1 o o 

/ T^^r 

/ . ^ - j 

.' 7 r 
r.. oo 

i . . r o 

3 C O 

—1 .J .. 

; - - - > 

•, ;; J 

"Z*>J 

S.W.L air.7tJ 

y(feet) 

i . ' l-L 

1. t^l 

/ • I A 

1. a t 

/ . 7 7 

' 7*̂  

/ 7,-

' • 7 / 

/ . c v 

t ^ - L 

/ . T T . 

t . ^n 

1 . ^ 1 

/ -rr 
/.VJ 
/ •Z ' } 

/. 3C 

l - L ' ^ 

/ 2 ' ' 

t 1 V 

/ . / r 

t(min.) y(feet) 

. 

t(min.) y(feet) 



Page 5 of 
Job No. ; 
Weil No. 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

O-O 8 

(I z,.'r 

^ 2<P 

PARTIALLY PENETRATING WELL: 

A (from chart) a 

B (from chart) a 

3 - i f 

r j . r V 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) = AJA (N/A if not applicable) 

Q, Depth to Impermeable Boundary (ft) » J ^ . t t . 

Dd a ln((D-H)/Rw] • y, 3 , (must be £6) 

H, Height of Well Below Water Table (ft) • / { , . ^^^} 

L. Height Through Which Water Enters Well (ft) a / y 

Rw, Radius from Well Center to Aquifer (ft) a o - ^ , -

T, Time in seconds ( T f To) a / Q ^ -

Yo, Starting Y (ft) 

Yf Ending Y (ft) • 

/ r c 

^ 3 7 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to f ind K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



te'̂ : ' AlTanifjenkins and Jonathan Lewis, R«v. 6, 2-17-89 

DATE: SEPTEMBER 5, 1989 
JOB NO: 7S63 
WELL NO: MW202 
CALC BY: J C LEWIS 

INPUT DATA (FROM DATA SHEET) (if no value, leave blank) 

WELL PIPE RADIUS (ft) = 
B0RIN6 RADIUS (ft) = 
FILTER PACK POROSITY = 
A (from chart) = 
B (from chart) = 
C (from chart) = 
D, DEPTH TO IMPERMEABLE BOUNDARY (ft) = 
Dd, = ln((D-H)/Rw) = 
H, HEISHT OF WELL BELOW WATER TABLE (ft) = 
L, HEIGHT THROUGH WHICH WATER ENTERS WELL (ft) = 
Rw, RADIUS FROM WELL CENTER TO AQUIFER (ft) = 
T, TIME IN SECONDS (Tt-To) = 
Yo, STARTING Y (ft) = 
Yt, ENDING Y (ft) = 

CALCULATE Rc 

Rc = 0.152413 

CONDITION 1, PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 2.B05075 

CONDITION 2, FULLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 3.81S640 

FIND HYDRAULIC COrJDUCTIVITY (K) 

0 
0 

( 
3 
0 

3 5 
4 

1 6 

0 

1, 
1 

. 0 8 

. 2 5 
' j . 3 
. 3 5 
. 5 4 

^ ' ~ > 

. 3 1 

. 6 8 
1 5 

. 2 5 
L05 
. 5 6 
. 3 9 

NOW YOU MUST ENTER THE CORRECT VALUE FOR ln(Re/Rw) BELOU;, 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETi^.ATINi 

PARTIALLY PENETRATING, Ir, (Rs/Rwi = 2.80507 5 
FULLY PENETRATING. ln(Re/Rw) = 3.818640 

THE CORRECT VALUE OF ln(Re./Rw) IS: 2.805075 

CALCULATION 

'< in ft/sec = 2.3.̂ ?E-vt:> 

K in cm/sec = 7.28E-05 
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^ . ^ II 

NUS 
CaR=C3RATOM 

5OR:\G'.C •nuJi:oi' 

Q AHallibuaonCompany MONITORING WELL SHEET 

PROJ ECT _-S££S_ 
PROJECT NO. _yZ2 . 

! ELEVATION 

I n r A T I H M V'/^f.j<r.: .r<^.^ -< 

^QR\HG^lUcL±^ 
DATE ii2kZ2^ 

FIELD GEOLOGIST. i j t . i ^ f ^ - . t> 

nai l t CO A .^w 

DRILLING 
METHOD / ' i f^ r r l^ ' -Y 
DEVELOPMENT 
METHOD ^ • - ^ 34<«-/»<lr 

ELEVATION OF TOP OF SURFACE CASING . 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE : 

TYPE OF SURFACE SEAL; c^t^t^^jLTCj P^Q 

A J i l . 
2Vfr 

D. OF SURFACE CASING; (a. f , '• 

TYPE OF SURFACE CASING .rTgy^--'.Y 

RISER PIPE I.D. Z . " 
TYPE OF RISER PIPP- J « < < ^ / ^ < U ) / ' V C 

BOREHOLE DIAMETER: C'* ' 

TYPE OF BACKFILL; V J t I-f-
ELEVATION / DEPTH TOP OF SEAL: 3^.0 

TYPE OF SEAL : S^Jo.:/. P,(lJ, f'/^'\ 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: ^ c ^ ^ ^ U M ) PVC_ 

21V 

•??.Q 

SLOTSIZEx LENGTH: (0 O ' o " ^ / ^ 

ID. OF SCREEN: 1 ^ " 

^ t 

TYPE OF SAND PACK: Z 0 - * * 0 S. /CA X^.^rV 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF dACKFILL BELOW OBSERVATION 
WELL: r A ^ ^ N 

ELEVATION / DEPTH OF HOLE: 

^^>3 

i - ' f t 

JT^.L, 

m 

li 



I L J CORPORATION 

'Sample 
Number 

000 
001 
002 

"xtt^ 003 
004 

^ 

• - ^ ^ • ^ 

005 
006 
007 

ooe 

009 

010 
oil 
012 
013 
014 
015 
016 
017 
013 
019 

020 
021 
022 
023 
024 

025 
025 
027 
02S 
029 

030 
0 31 
032 
033 
034 

035 
036 
037 
038 
039 

040 
041 
C42 
043 
04 4 

^ < f f ll 

STtirtc- W477C U y t l , 
V^rg ^^^j/nlK 

^Mittt/eM. y v ^ r i l l 5 — XQ.' /71b 
Time 
(min ) SLytt' IH/»MT SLi iS i n / ^ u - r 

0 
0 
0. 
0. 
0. 

0, 
0, 
0, 
0 
0, 

0, 
0, 
0, 
0, 
0, 

0000 
0033 
0067 
0100 
0133 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0667 
0833 
1000 

3aE: 
d L l L 
itLSJL 
V/.b-3 

J£L&5_ 

ilio 

j iLkx^ 
JiLkl . 

j i L k L 
^ ( • ^ 

Hi.r^ 
-41-7^ 
dLLSL 

0.1167 
0.1333 
0.1500 
0.1667 
0.1833 

dL^I_ 
ALZ£. 
tir^ 

0, 
0. 
0, 
0, 
0, 

2000 
2167 
2333 
2500 
2667 

v/ r2 -
H(r> 
v/f/ 
VA^O 

i iL52. 

^nso_ 
Jih^il . 

2333 
3000" 

0 . 3 1 6 7 ^ . « ^ f t 
0 . 3 3 3 3 m . 5 ' 0 
0 . 4 1 6 7 v/.w"^ 

0, 
0 
0, 
0 
0 

0 
1 
1 
1 

1, 
^ < 

1 
1 
1 

v/*/^ 
vr3<t 

5000 
5833" 
6 66 7" <//.3f<> 
75 CO W.3«^ 
9333 ^/ .32. 

9167 ^ / . ^ / 
0000 s ' / 3 o 
OS 3 2 *//L*T 
1667 ti/.Lrt 
2 5 00 i i z n 

3333 V/.Lfe 
4167 V/.2.y 
5 00 0 ^y-z.^-r 
5833 
666 7 

H I ' - L i j 

Ht-ip, 



\ff /^ // 

Sample 
Number 
_ 0 4 5 
_ 0 4 6 
_ 0 4 7 
048 

i ^ 049 

050 
051 
052 
053 
054 

055 
056 
057 
058 
059 

060 
061 
062 
0 61 
064 

065 
066 
067 
068 
069 

070 
071 
072 
073 
074 

075 
076 
077 
078 
079 

080 
081 
082 
083 
084 

085 
086 
087 
'088 
089 

T i m e 
( m i n ) 

• 
1 . 750C Hl. l -S 
1 . 8 3 3 : 
1 . 9 1 6 -
2 . 0 0 0 ( 
2 . 5 

3 . 0 
3 . 5 
4 . 0 
4 . 5 
5 . 0 

5 . 5 
6 . 0 
6 . 5 
7 . 0 
7 . 5 

8 . 0 
8 . 5 
9 . 0 
9 . 5 

1 0 . 0 

1 2 . 0 
1 4 . 0 
1 6 . 0 
1 3 . 0 
2 0 . 0 

2 2 . 0 
2 4 . 0 
2 6 . 0 
0 a 0 

3 0 . 0 

3 2 . 0 
3 4 . 0 
3 6 . 0 

:• m ^ ^ 
1 0-1 . ^ ^ 
: 41.M 

4 / 1 7 

m . i i 
a l . l O 
41 .01 
'il. 05 
iH.oT. 

'/o.q't 
4 0 . ^ 7 
¥o.<i5 
*^.<i3 
^ . 9 / 

IHD 81 
Vfl.87 
^ . 8 T 
Va<di 
•/o.d/ 

^ 0 . 7 7 
<AD.13 
<A3.70 
Vo.<,ft 

vo.ts-
Vo. t3 
*MCO 
¥0.5-3 
Vt).5'fc 

^^.s^^ 
Wo .53 
•/£).3-/ 

*/o.^<i 

^ ^ V 

3 8 . 0 i/o.4^6 
4 0 . 0 

4 2 . 0 

t^O.^L 

^o.4S 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 . 0 

5 2 . 0 ^«^ 
5 4 . 0 . 
5 6 . 0 
5 8 . 0 
6 0 . 0 

_ ^ . 
^ H 
^ ^ 
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INPUT DATA FOR 123/SLUGCALC PROGRAM. REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE; 

JOB NUMBER: 

WELL NUMBER: yt^u/2o> 

TEST BY/DATE: ^^^^Ack t^^J 

CALCULATED BY/DATE: .T'^^.M-L-^J ' A « -

CHECKED BY/DATE: I.U,...:. \h'l i ' 

Î'-Ĵ '̂  

CHECK ^ 
APPROmUkTE 
BOX TO 
IN0CftTtSVO_n 

ccromoN -• 

AQUTTARD 

Well Coonruction Details 

(attach boring log and well completion form) 

Static Water Level (S.W.L.) = 9 . 9 Q f t . (be low t o p of casing) 

B.T.O.C. 

Top r^Mei >JtH = / 9 . 0 ' i ft. B.T.O.C. 

Bott. FfcT^Pacfc = Z . l . o i - ft. B.T.O.C. 

Screen Length = / ^ ft. 

Borehole Radius = 0-2 . ' i ft. 

Well Pipe Radius = O. J ^ ft. 

Stickup s 2. .J*^ ft.<^bove)belowgrade 

Filter Pack Porosity = O 3 o 

Circle type of we l l : fully^^rtialjy^ penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L. H, O, etc.) 

/ A i 4 r M - ' ^ ^ 

DEFINE: 

L 

H 

0 

Rw 

Od 

HEIGHT THROUGH WHICH WATER ENTERS WELL^AQUIFER e _ 

HEIGHT OF WELL BELOW WATER TABLE » / f - f H (ft) 

DEPTH TO IMPERMEABLE BOUNDARY 

/ O 

^ . • ^ • 1 ( f t )** 

(ft)* 

Q . u r (ft) RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER = 

ln{(D • H)/Rv»l a V.V3 if >6 USE 6 HERE, AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

/r- 7 7J-/J - 5 

' If S.W.I. Is below top of screen, then L o H. 
** Based on knowledge of site geology. 



Page 2 of 
Job No. 7^C3 
Well No. /Utt^D/ 

CONDITION # 1 . IF 0 > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L/Rw = *rt> )• 

A a z . l L - B e Q. y r (N/A if not applicable). 

CONDITION #2. IF D a H (i.e., well fully penetrating, use Figure 1 to find C value using 

LyRw = )• 

Ca ^ ^ (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain To, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To = o. r a T, a Z o o , Yg = / 2 . r Yt a / / v 

T = T - T = ?o (sec) 

Complete Page 5 in its entirety. 



11 

12 
A 
\H0 
C 

10 

- i " 

-

. 

-

. 

— 

-

buUWtH ANU KILL : bhOUNUWAliiii M.i'ii^vui iv.o 

^ P • I ' M l I I I ' I ' 1 < I • M| I I flf ' — I ' I ' I n I I 1 1 1 - I — I r — r 

8 

6 -

4 -

PLEASE ANNOTATE 

I I I I I I I I I I I I i I I I I l l I I I I I J u-l I I I I i I I I 1. 

5 10 50 100 5 0 0 IOOO 

FIGURE I CURVES RELATING COEFFICIENTS A , B , AND C TO L / Rw 

ro o » cr o m z 
O (.1 



Page 4 of // 
Job No. r-Zo" 
Well No. AitJi f i i 

PLOT y versus t (from field data, attached at back): 

where: 

t a time measured in field during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

MArtifint^/i 

2>.iTtMeto 

X^ "" 
' o 

^ ^ " 

t a 0 

t ( m i n . ) 

o.oo 
O.OI 

O.oZ-

0 . 0 5 
o . /o 

o . t r 
0 . 1 , 0 

< 9 , t - r 

o-5o 
o.sn 

0 . 7 S -

/ .OO 

/ 2 - 5 -

/.S7> 

/.ys-
"Z .oo 

- Z . 6 ^ 

S . o o 

•y,oo 
^ 0 0 

<OtOO 

7 . 0 0 

/o.o<i 

S.W.L. =9 90 

y{feet> 

5. t o 

3./(t> 

7 /L 

t , . S 3 

/ . Z . 5 -

/.-SO 

/ J o 

/ Z I 

/ . Z - d 

/ i s ' 

/ Z.Z. 

/ . Z I 

/ . / ? 
/ / I 
/ /s-

//V 
/ / / 

/ o 7 
A O / 

0 . % 

O . f i 

o.gL 
^ • - H 

t(min.) y(feet) t(min.) y(feet) 



Page 5 of 
Job No. l i e ' : 
Well No. ^ W c / 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

O. ^ f l Well Radius (ft) 

Boring Radius (ft) : 

Filter Pack Porosity = <3. 3 0 

O.-LT 

PARTIALLY PENETRATING WELL: 

A (from chart) t- l ( ' 
B (from chart) e o.>^<r 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) •v^/) (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) » Vo . 1 

Dd • •n((D-H)/Rwl • v.>/3 (must be £6) 

H, Height of Well Below Water Table (ft) a / ^ / ^ 

/ o L. Height Through Which Water Enters Well (ft) 

Rw, Radius from Well Center to Aquifer (ft) a n.z .s ' 

T,Time in seconds ( T f To) a f>Q 

Yo, Starting Y (ft) 

Yt, Ending Y (ft) a 
JL^ 
. H 

m 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): ,( . 

-^ 7**^7 t^J -̂ -4 / ' ^ M 
' • " ^ ' - i . / ^ - i / r . 

•"•-i-rvCct^ ^ . l / . . , . l j J 
y " i n . i f o r /,-,/. 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as/SLUGCALC. DO NOT save your calculation file on the Hard Disk. 
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"• ' ' ' [ ' ' i ' ' ' ' -

/ ^ 

: - . A 

0.( -
O.S 

I 

J — 

l .O 

- t — • — 

l . O i .T t .S Z.o s.-r 
4 - t - -

5 . 0 6". 5" 

! 

C t , 6.5" 7 * 



^NUS 
cxDRPCDRAnnrsj 

BORING NO ; y M U / 3 o l 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT -•:^gpp '̂̂ '> ££2_ 
PROJECTNO. T^<^ 
ELEVATION 
FIELD GEOLOGIST ; r W ^ ^ * ' ^ ^ i > 

LOCATION \^^<t,j.-A PA,.ui Tx 
Qno\hir, ^ \ ^ 3 o i 
DATE—' ' /u l /m^ 

DRILLER ^ - '^^"^ 
DRILLING 
METHOD ^ ' « - ^^r6ll.^4 

DEVELOPMENT 
METHOD 4/<^. i ^ . c r 

ELEVATION OF TOP OF SURFACE CASING ; 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: r.j^f.«iET«: PAH 

Z . / 8 

Z . O ^ 

ID. OF SURFACE CASING :__J2 
TYPE OF SURFACE CASING^uSZF'^'- " ^ ' 

RISER PIPE I D . — ^ 
TYPE OF RISER PIPE: .SeLUtthOLe -»0 ?^C 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: \ /^o ' -coqv OiKoiTr 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: Bsr^roy^y / r t P g U J E T S 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: JcA/gPtycg- ^ o P\/C 

SLOTSIZEx LENGTH: O . o i O * / O ' 

ID. OF SCREEN: ^ " 

TYPE OF SAND PACK: ^ O - " ^ s.t^i.f^ >/i^/s 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • £oK£tJot^ CAVeb To i . 8 ' 

' y t ^ A . r u A A i . y ^ A T S t t ^ i A t -

IZ' 

f S 

1 1 ' 

Z 7 

2-5' 

ELEVATION / DEPTH OF HOLE: 5 3 ' 



^ I X I U S 
C O R P O P A T I O N 

J * ^ ^ 

Sample 
Number 

000 
001 
002 
003 

' 004 

005 
006 
007 
008 
009 

010 
Oil 
012 
013 
014 

" 015 
016 
017 
013 

. 019 

! 020 
021 

- 022 
- 023 
. 024 

025 
025 
027 
029 
029 

030 
0 31 
0 32 
033 
034 

035 
036 
037 
038 
039 

04 O 
G4i 
C42 
043 
0 4 4 

v/eLi* 

EU.vf^rt9t^ WATsnc f^PSK£i/!eg j v ^ r 
^ i f o 

Time 
(mi.T ) 

0, 
0 
0, 
0, 
0, 

0, 
0, 
0, 
0 
0, 

0, 
0, 
0, 
0, 
0, 

0. 
0, 
0. 
0, 
0. 

0. 
0, 
0. 
0. 
0. 

0. 
0, 
0, 

0, 
0 
0 
0 
0 

0 
1 
1 
1 

0000 
0033 
0067 
0100 
0133 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
066 7 
0833 
1000 

1167 
1333 
1500 
1667 
1833 

2000 
2167 
2333 
2500 
2667 

2333" 
30 00" 
3167" 
3333 
416?;; 

50C0" 
5833" 
6667" 

,7560" 
8 3 3 3^ 

.9167" 

. 0 0 0 0 ' 
,0533" 

.2500" 

i: 
1 
1 
1 
1 

SLt t f m / (o 
^ 

SLUS / l t f > ^ ^ 

JJd£. 
JAlL 
4±£t 
I j . c ^ 
/ ^ ^ ^ 

iT-cir 
LL M . 
I 2, , CC: 
l i . C ^ 

IL-Qk. 

i JW 
JZdA. 
ILSl. 
J I L L L 

i l ' l ^ 

ii.n 
n . f l 
4L2C. 
L L J ^ 
4JL2£. 

• f l . 2 C 

I t ' l l 
lIJJ. lu 

M. it 
JL1£. 
MM. 
H, fff 

i U l 
II ' t(^ 

11,15 
J L H 
j i j3_ 

i i - ' ^ 
l / . t ^ 

JLLL 
JLLL 
2UC_ 
ft.tf? 

4UQS. 

3333ZIZZE 
4l€7__^jj7_ 
5000 /l.cil 
5 8 33 /f.CL-
666 7 /,.(;.^5 

N ( S T ^ 1rexni.Ai u t e f i>.o9 ^ 
Cii-y jurh^/ l Jbf:fflt.f tuhr/*r 
b717, ^ t - S ffi </ 0* 



Sample Time 
Number (min) 

t ^ 045 1.750C -11,05 
046 1 .83 3:- II.c5 
0 4 7 1 .916 - ll.o-S 
048 2.00QC -11.0^ 
049 2 .5 l i e 

1 ^ 050 3 .0 1 0 , 1 1 
051 3.5 I c ^ H 

^ 052 4 .0 •/ fl..q/ 
053 4 .5 ( c S ^ 
054 5 .0 /o . r'f̂ -

055 5 .5 lo.l<H 
0 5 6 6 .0 i o . ^ l 
057 6 .5 /<;. 7f 
058 7.0 -10 • 7L 
059 7 .5 IC. 7f7" 

060 8 .3 In. 7X 
061 8 .5 /c 7 g 
062 9 .0 /g G '̂ 
0 61 9 .5 /g. 6 6 
064 10 .0 /C. 6V 

065 1 2 . 0 fO-51 
066 1 4 . 0 fO'.SC 
067 1 6 . 0 
068 1 3 . 0 

/g. w 

069 2 0 . 0 /03V 

070 2 2 . 0 /g . . ^^ 
071 24 .0 JO JiC 
072 2 6 . 0 /^-^/ 
073 23 .2 i^'t/f 
0 74 3 0.0 / g / ^ 

075 3 2 . 0 /OiOx 
076 3 4 . 0 itiiC 
077 3 6 .0 /c,c-7 
078 3 8 . 0 lO-Cil 
079 40 .0" 

080 4 2 . 0 
081 4 4 . 0 ' 
082 4 6 . 0 ' 
083 4 8 . 0 
084 5 0 . 0 . 

085 52 .0 " 
086 5 4 . 0 
087 5 6 . 0 
088 5 8 . 0 
089 6 0 . 0 

10. 0^ \{ 



Sl^G TEST FORMULA CALCULATIONS 
by: Allan Jenkins and Jonathan Lewis, Rev. 0, 2-17-89 

DATE: SEPTEMBER 5, 1989 
JOB NO: 7S63 
WELL NO: MW301 
CALC BY: J C LEWIS 

INPUT DATA (FROM DATA SHEET) (if no value, leave blank) 

WELL PIPE RADIUS (ft) = 0.08 
BORING RADIUS (ft) = 0.25 
FILTER PACK POROSITY == 0.3 
A (from chart) = 2.76 
B (from chart) = 0.45 
C (from chart) = 
D, DEPTH TO IMPERMEABLE BOUNDARY (ft) = 40.1 
Dd, = ln((D-H)/Rw) = 4.43 
H, HEIGHT OF WELL BELOW WATER TABLE (ft) = 19.14 
L, HEIGHT THROUGH WHICH WATER ENTERS WELL (ft) = 10 
Rw, RADIUS FROM WELL CENTER TO AQUIFER (ft) = 0.25 
T, TIME IN SECONDS (Tt-To) = 90 
Yo, STARTING Y (ft) = 1.25 
Yt, ENDING Y (ft) = 1.14 

CALCULATE Rc 

Rc = 0.152413 

CONDITION 1, PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

InvRe/Rw) = 2.665239 

CONDITION 2, FULLY PENETRATINB WELL 

LALZL'L_A~iI I T : if<B/F^v-• 

l n ( R e / R w ) = 3 . 9 4 3 7 0 4 

FIND HYDRAULIC CONDUCTIVITY (Kj 

NOW YGIJ MUST ENTEF< THE CORRECT VALUE FOR IniRe/Rw; fc£LGl'J, 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLV PENETRATINB. J.n(Re/Rw) = 2.685239 
FULL^ PENETRATING, in(Re./Rw) = 3.94370'3 

THE CORRECT VALUE CF IruRe/RfO IS: l.t5523^7 

CALCULATION 

K ir, ft/sec = 3.1S^£-06 

K in cm/sec = 9.73E-05 



Page 1 of 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: J/L/g/°.^''^B..^ o c a 

JOB NUMBER: 7^6 J 

WELL NUMBER: ^ w . ? o : . 

TEST BY/DATE: _ i ^ ^ ^ [JLubi. 
CALCULATED BY/DATE: J ~ t ^ . J e L : . j J ^z i - f J^ 

CHECKED BY/DATE: J-Mc^lt..L " J ' ^ . y 

CHEEK " ^ 
APPSOPWWTE 
BOX TO 
iNocsre svo_n 
ooNomoN -• 

w 

sk\"\\\\\\\\\\V\\\\\\\\\\ 
AQUTARO 

Well Conrtruction Details 
(attach boring log and well cemoletron form> 

Static Water LeveKS.W.L.) = l l - i ^ f t . (be low top of casing) 

B.T.O.C. 

Topm«e> f̂ »tK = 3 0 . H ft. B.TO.C. 

Bott.+^w^^^wck 

Screen Length 

• ^ > y ft. B.T.O.C. 

/ O ft. 

ft. Borehole Radius = O- z-S" 

Well Pipe Radius = Q.aA ft. 

Stickup = fa-*/ ft. above/below grade 

Fitter Pack Porosity = tf-1 

Circle type of we l l : fullyJMrtiallyjpenetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L. H. O, etc.) 

^ .Jr^ V4 

fr./^^A T V e ^ / - ' 

»*« I I 

r. 
I J 

/ / -

:-»j«.-.«</ f > i - K . -

DEFINE: 

L - HEIGHT THROUGH WHICH WATER ENTERS WELL/AQUIFER - __ 

HEIGHT OF WELL BELOW WATER TABLE - ^ ? ^ , (ft) 

DEPTH TO IMPERMEABLE BOUNDARY s ^.7 A l W * * 

H 

D 

Rw 

Dd 

/O m* 

iLJ^£^ (ft) RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER a 

ln((D . H)/Rwl " - i - o", if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

* If S.W.I, is below top of screen, then L • H. 
** Based on knowledge of site geology. 



Page 2 of 
Job No. ; 
Weil No. 

CONDmON#1. IF D > H (i.e.. well partially penetrating, use Figure 1 to find A & B values using 

LyRw = J ± _ ) . 
A o ^ If^ B a 0 .7 (N/A if not applicable). 

CONDITION #2. IF D a H (i.e., well fully penetrating, use Figure 1 to find C value using 

URw = )• 

C a SJ A. (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, YO (beginning), Tf, and Ŷ  (end) from straight line portion of plot (attach plot at back). 

To a 0 . 4 I Tt a /.5-0 ,Yo a 3.G.6> .Yt = Z . zo 

T = T - T = o r . ^ (sec) 
t o ^ — — ^ - ^ ^ — ^ . ^ 

Complete Page S in its entirety. 
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FIGURE I CURVES RELATING COEFFICIENTS A , B . AND C TO L / Rw 
n> o > 

cr tn 

O (•) 



l( 
JOb NO. Uif.-\ 
Weii No. t̂ ^Oen^ 

PLOT y versus t (from field data, attached at back): 

where: 

t • time measured in field during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

%> ' 

^^ 

t a 0 

t (m in . ) 

O . o o 

O . o l 

O / o 

t O . l K 

O- t-O 

0 . 2 - r 

(3.To 

o . - ^ / 

a . s ^ 

O I T -

/.<^o 

J.Z.T 

/ .* rzt 

/ 7 5 -

Z . o a 

-Z.-iTV 

" Z . o o 

V. ^ o 

i 'T «>o 

G . O o 

7 . 0 0 

S.W.L. ^ i L . f i 

y ( fee t ) 

v.s-z^ 
V.V9 

v.*// 
'4. LB 

y . / i j 

^ . o l 

3.n 
3.31 
J.G(o 
T r t ) 

I t . /O 

Z.7«-

i . V J -

' L . t . o 

l . ' i L 

/ 7 r 

/ . V 2 , 

/./C 

n 76 

. i . r r 

O-ZI 

0.-L.fi 

t (m in . ) y ( fee t ) t (m in . ) y ( fee t ) 

http://iL.fi


Page S of 
Job No. ; 
Well No. 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) a 

Filter Pack Porosity = 

c 
D 

O 

0 6 

i r 

• 5 0 

PARTIALLY PENETRATING WELL: 

A (from chart) 

B (from chart) 

^ ^ ^ 

0 1 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL; 

C (from chart) y ^ A (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) a H l . ' d i 

Dd a ln[(D-H)/Rw] a y o i (must be <6) 

H, Height of Well Below Water Table (ft) a j ^ ;., 

L. Height Through Which Water Enters Well (ft) 

Rw, Radius from Well Center to Aquifer (ft) a 

T, Time in seconds (Tt -To) = 6 v V 

Yo. Starting Y(ft) a < . G 6 

Yt, Ending Y (ft) - ^ . 1 

/ o 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 

Xu i / ^ . / / V ' O J r * ^ -̂  - ^ j . / L . J pJ.U .^.U 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to f ind K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation fi le on the Hard Disk. 



NUS 
CaRPORATOSJ 

BORING NO : / ^ U / J o Z -

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT -^wfeĵ t̂o v-ga 
PROJECT NO. Jl^Ssi 
ELEVATION 

LOCATION w,c-u.7a /=A^^ TV 
pna\Kin , ^ ^ . 3 o Z 
DATE _ i i A L 6 i a . 

FIELD GEOLOGIST. v r / g i ^ £ A / / v ^ 

DRILLER ^=- ^ g ^ 
DRILLING 
METHOD ^ > t - ^oT4uw 

DEVELOPMENT 
METHOD ^ ' g - - - ^ ^ 

/0'f»«^ jT«r«*. ^« f | | ;> ; | 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
STICK-UP RISER PIPE: 

Z:Z- TYPE OF SURFACE SEAL: CJ::l£d£l£_J^i2L 

D. OF SURFACE CASING:. 
TYPE OF SURFACE CASING JT^ -. -s-' 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: Vg<-*^'^y fr'^'^^ 

ELEVATION / DEPTH TOP OF SEAL; 

TYPE OF SEAL: n ^ ^ n ^ r r t Pf.L.i.£jrz 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: - "o . i gD t / ^ 4o P^C 

SLOTSIZEx LENGTH: O . o / C - " / c ' 

1.0. OF SCREEN: 2 . * ^ / t ^ ' 

TYPE OF SAND PACK: Z O - < K > Z . L . H A <:4^Z> 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 's /u i t .A j tAJi- . . 

ELEVATION / DEPTH OF HOLE: 

i - ^ 3 

l . ' ^ O 

RISER PIPE ID . ^ 
TYPE OF RISER PIPE: 5cxc&u<.ir 4 c "^/f-

« 

J J L 

2U, 

! : & . 

3» 
^ 3 

^ 3 . o 



/ ^ / \ \ ^ l O ^ . y^Wx^ i>'^1>^il 
^ y ^ 

1 0 — 

a.l I * 
i .> l . O ! . .{ 

T i t ^^e 
t . f i S.f -t-i) H. r v r 6 « C i 



-Oisplaj t/ 

l \ I U S STtfrtc W47rc U V B I 12^01* C0H^Mtrt0»t̂ i£J,= J 2 L Q . ^ r f m £ j ^ 
CORPORATION ^ . , ̂  j ^ 

vitLL Ato.: /mV5^.2. £ICV477»N;, 

< ^ 

h ^ 

Sample 
Number 

• 000 
001 
002 
003 

I 004 

005 
006 
007 
008 
009 

010 
Oil 
012 
013 
014 

" 015 
016 
017 
013 

. 019 

! 020 
021 

. 022 

. 023 

.. 02 4 

025 
026 
027 
029 
029 

:30 
031 
332 
033 
034 

035 
0 36 
037 
038 
039 

040 
041 
C42 
043 
344 

Time 
(min) 

0. 
0 
0, 
0, 
0, 

0, 
0, 
0, 
0, 
0, 

0, 
0, 
0, 
0, 
0. 

0. 
0, 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0, 
0, 
0, 

0, 
0 
0, 
0 
0 

0. 
1 
1 
1 

0000 
0033 
0067 
0100 
0133 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0667 
0833 
1000 

1167 
1333 
1500 
1667 
1833 

2000 
2167 
2333 
2500 
2667 

2333" 
30 00" 
3167' 
3333 
416 7_ 

5 0 CO" 
5833" 
6667" 
75 CO" 
8333" 

9167" 

0333 
166T 
2500 

3333 
4167" 
5C0O 
5333" 
666 7 

A«# ^ ea r SLUS IK/^uy 

l ^ i f i l 

;z-^ i -
7. rp? 
7,10 
1.10 

•7.70 
7,1?-. 

i 2 i 
2 ^ 

7 75-

7,75 
itie 
7,tf3 
7 g ^ 
7.7/ 

J J 1 ± 
l . l l 
8.QI 

£^o£_ 
ffiQl 

J.JA. 
£dS_ 
.^J£_ 

\2A. 
.A2. 

3̂: 
g.j^ 
,<?.34. 

^ • ^ ^ 

S. 53 

g.fc? 
^> g-^ s^ 

lO-
2iz 

'EH 
?.W 
? ,gr 

A<L 
2 ± 

•^sz 
.3L1 '± 
/Q.^9 

• 

l O ' ' ' ^ 



Sample Time 
Number (min) 

0 4 5 1 . 7 5 0 C I0,X3> 
0 4 6 1 . 8 3 3 : - /O .T^ 
0 4 7 1 . 9 1 6 •; 1 0 . . i l 
048 2.000C /o .yy 
049 2 .5 l O . l l 

050 3 .0 11,Oi 
0 5 1 3 . 5 u.ih 
052 4 .0 H,Qi 
0 5 3 4 . 5 / / • 5 3 
0 5 4 5 . 0 il.U.*4 

055 5.5 / / , 7 ^ 
0 5 6 6 . 0 / / , go 
357 6 . 5 / / . g 7 
058 7.0 / / . f / 
059 T.5 y/ .^6 

0 60 8 .0 iiq<\ 
0 61 3 . 5 / . 2 . 0 / 
0 6 2 9 . 0 / 3.0</ 
0 63 9 . 5 1 1 , 0 1 
0 6 4 1 0 . 3 1:2.09 

0 6 5 1 2 . 0 / J . /< / 
0 6 6 1 4 . 0 12,11 
0 6 7 1 6 . 0 l l . ! " ) 
068 13 .0 U.JLD 
0 6 9 .20 .0 f 2 . : i 0 

070 2 2 . 0 / . ; . - ^Z 
0 7 1 2 4 . 0 /^ 2.-̂  
072 2 6 . 0 U,:^5 
073 28 .0 ^3..?^ 
0 74 3CO /^ .7^ 

075 32 .0 /JZ..2-
0Z6 3 4 . 0 ) 2 . . ? ^ 
0 7 7 3 6 . 0 p .?«r 
078 3 8 . 0 /.3.2^ 
0 7 9 4 0 . 0 iJL.jrr 

080 4 2 . 0 
0 8 1 4 4 . 0 ' 
082 4 6 . 0 
083 4 8 . 0 
084 5 0 . 0 . 

085 5 2 . 0 ' 
0 8 6 5 4 . 0 
087 5 6 . 0 
088 5 8 . 0 
0 8 9 6 0 . 0 

^ H kK 



J 

SLUS TEST FORMULA CALCULATIONS -' 
i l l a n J e n k i n s and J o n a i : h a n L e w i s , R e v . 0 , 2 - i 7 - . 5 9 »•- 1 f • 

DATE: Sept. 5, 1989 
JCB NO: 7s63 
WELL NO: riW.302 
CALC BY: J WEDEKIND/J flATLCCK 

INPUT DATA (FROM DATA SHEET) (if no value, leave blank) 

i«̂ ELL PIPE RADIUS (ft; = 0.08 
BORING RADIUS (ft) = 0.25 
"ILTER P.ACK POROSITY = 0.3 
A (from chart) = 4.18 
'C:- \ - r z ~ c h a r t ) = ••'.).7 
C (from cnart) = 0 
D, EEFTH TO IMPERMEABLE BOUNDARY (ft) = 47.51 
Dc, = in((D-H)/Rw) - 4.07 
H, HEIGHT OF WELL BELOW WATER TABLE (ft) = 33.21 
L, HEIGHT THROUGH WHICH WATER ENTERS WELL :ft) = 10 
Rw, RADIUS FROM WELL CENTER TO AQUIFER (ft) = 0.25 ^ 
'̂ . TIME IN SECONDS (Tt-ro) = 65.4 \ 
• r , -rr-iRTiNG V (rt: •- 1..66 r i A 
.'t. ENDING Y (ft) = 2.2 -̂̂ ^̂ ^̂ Ht̂  

CA[CULATE~RC . -{frf^p/v<v/.^S 

Rc ^ 0.152413 UUJA^^ 

CONDITION 1, PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 2.495550 

CONDITION 2, FULLY PENETRATING WELL 

CHLCL^LHTE ln(Re/Rw; 

ln(Re/Rw) = 4.444677 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR ln(Re/Rw) BELOW, 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING, ln(Re./Rw) = 2.495550 
FULLY PENETRATING, ln(Re/Rw) = 4.444677 

THE CORRECT VALUE OF ln(Re/Rw) IS: 2.49555 

CALCULATION 

K: in ft/sec = 2.26E-05 

K in cm/sec = 6.88E-04 

*v 

file:///-rz~
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INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

WELL NUMBER: 

TEST BY/DATE: 

CALCULATED BY/DATE: 

CHECKED BY/DATE: 

^ P J ' V J . ' / ' ? /<i1 

CHECK ^ ' 

BOX TO 
INt3IC«rE SVB_n 

oowmoN ^ 

AQUTARO 

Well Connruction Detaili 
(attach borino log ana well completion form} 

Static Water Level (S.W.L.) = /Z-. •V^ f t . ( be low t o p of ca i inq ) 

B.T.O.C. 

Top Filter Pack = 3 o . y o ft. B.T.O.C. 

Bott. Filter Pack = HO. ' iO ft. B.T.O.C. 

Screen Length = /<3 ft. 

Borehole Radius = . J . L S ' ft. 

Well Pipe Radius = <J <3t3 ft. 

Stickup = ^ • ^ t ^ f t . above/below grade 

Filter Pack Porosity = O ? 

Circle type of wel l : fu l ly(^r t ia l lypenetrat ing. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L, H, 0 , etc.) 

• 

DEFINE: 

L 

H 

D 

" W 

Od 

/O (ft)* HEIGHTTHROUGH WHICH WATER ENTERS WELL^AQUIFER » 

HEIGHT OF WELL BELOW WATER TABLE a _ ^ J ^ £ o ^ _ _ _ (ft) 

DEPTH TO IMPERMEABLE BOUNDARY = . ^ ^ £ Z J : _ _ _ ( ^ ) * * 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER » g , , . - (ft) 

ln[(D - H)/Rwl = S- :.f. if >6 USE 6 HERE, ANO AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

./ K- f).3r ^/ty '* 
I 

I 
' If s.w.l. is below top of screen, then L a H. 
** Based on knowledge of site geology. 

/ -



Page 2 of 
Job No. ; 
Well No. 

CONDITION # 1 . IF D > H (i.e.. well panially penetrating, use Figure 1 to find A & B values using 

URw = '-/O ). 

A o 2 . 7 7 3 a o ^ ^ (N/A if not applicable). 

CONDITION #2. IF D s H (i.e.. well fully penetrating, use Figure 1 to find C value using 

URw = ). 

C = ^,^ya (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain To, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To = < g ^ / , T, a / . 7 5 - Yo = Z . o - I , Yt a / . d r 

T = T - T = f jo-^ (sec) 
t o —u 

Complete Page 5 in its entirety. 

• 



u i ^ i j w t . n ^ i i u i i i o u • u i i M u i ^ w w ^ i k i t i i i i J | t / \ i i i l i . o 

14 I » M | I I I I I • I > I • I ' l I I 

12 
A 

C 
10 

8 -

6 -

4 -

2 -

B 

0 

FIGURE I CURVES RELATINO COEFFICIENTS A , B , AND C TO l. / Rw 

C t3 
O X» 
cr o 
O (.) 



Page 4 of i 
Job No. TJd i 
Well No. ^Kisoz. 

PLOT y versus t (from field data, attached at back): 

where: 

t 

y 

or 

time measured in field during slug test 

depth to static water table minus depth to falling water level (for slug injection) 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y>axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

X_ -

y . ' 

t » 0 

t (min . ) 

O.oo 

O o / 

O - o - r 

o . / o 

o . / r 

0 . 1 0 

o.2.r 
o 3 0 

t-y.-fi 

CJ.JTO 

c3.7r 

/ . o o 

/ • •zr 

/ . y o 

j . l ^ 

t . o o 

i . f V 

3.c?« 

^ . 0 0 

ir.oo 

L . o o 

~7.c»o 

S.W.L » /£.Vo 

y { fee t ) 

z.^r 
7.t.*V 

zsi 
- ^ L . ^ l 

Z . H ' / 

2 I J 

i . t . , -

-2-./W 

^ . ^ V 

/.^s-
/ l o 

/ • i t > 

/ / 3 

/ . / d 

/ o r 
o,f /V 

c».7r 

O.fc/ 

. rn/z. 

<?, t l 

0 1 . / 

O . /L 

t (m in . ) y ( fee t ) t (m in . ) y ( feet ) 

• 
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Job No. ; 
Well No. 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

WellRadJus (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

o. 
0 
o. 

O b 

. 2 . ^ ' 

2 o 

PARTIALLY PENETRATING WELL: 

A (from chart) a 

B (from chart) a 

Z . 7 7 

O . ^ ^ 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) /wA (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) a c4l.u 

Od • ln((D-H)/Rwl - - j . Z L (must be <6) 

H, Height of Well Below Water Table (ft) 
Im ^ 

I O L, Height Through Which Water Enters Well (ft) = 

Rw, Radius from Well Center to Aquifer (ft) a ^3.^ .^ 

T, Time in seconds ( T f To) a P,o . t / 

Yo,Starting Y(ft) » z . o V 

Yt. Ending Y (ft) » / o b ' 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): /, ^ / / / / / / /, / / / , ^ / ' 

i>.,.c/ ô .̂  l^^uj j^ Of r.U jc^L,j_ •5'-./:.c/i 
J 

yiz) rex . . e l V ' -^Ci,. 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT ̂ ^.y^ your calculation fi le on the Hard Disk. 
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NUS 
LUHPCJRAnON 

BORING NO,: / ^ U / J o 2 -

OVERBURDEN 
MONITORING WELL SHEET 

PROJ ECT ^ri iJ^iio ^gs 
PROJECT NO. J2$k l 
ELEVATION 
FIELD GEOLOGIST ^ vi/g&g^i^/vP 

LOCATION W/t->i,T4 >=4UL«; TV 
P O P I N i n ^ M w 3 ^ 2 . 

DATE "It ' s im 

DRILLER ^- - ^ g * -
DRILLING 
METHOD ^ ' « - g^TO**^ 
DEVELOPMENT 
METHOD ^^g- -^•^^ 

GROUND 
ELEVATION 

lO ' ? t f c x c t r * " '^^|?f'f?^"ii5 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK. UP TOP OF SURFACE CASING; 
STICK. UP RISER PIPE: 

TYPE OF SURFACE SEAL; CJ^v'ot&Tg PAX> 

ID . OF SURFACE CASING:__^ 
TYPE OF SURFACE r A c m r i - r r g c ^ ^ ^ 

RISER PIPE I.D. 2 . 
TYPE OF RISER PIPE: 5c/<E:&./i.g. 4o pv/C 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: V o ^ c ^ v P r ^ ^ ? ' 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: nf-^-mioir i : P'tt.i^e.TS 

TYPE OF SAND PACK: Z O - ' ^ s . i . u A '^A^:> 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK; 
TYPE OF BACKFILL BELOW OBSERVATION 
W E L L : 'S /UK.A i i iAJ t^ 

ELEVATION / DEPTH OF HOLE: 

Z.^3 
t . t ^ O 

_i3. 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

•TYPE OF SCREEN: s ^ i ^ l t u ^ ^ 4o rVC 

SLOTSIZEx LENGTH: 0 . 0 / 0 " ' " / c ' 

I P nP^raPFM- 2 , " ^ I d ' 

ZC 

I ^ 

M. 
^ 3 

A3 0 



= Î\IUS 
I L J CORPORATION 

'Sample 
Number 

000 
001 
002 
003 

[ 004 

005 
006 
007 
008 
009 

010 
Oil 
012 

. 013 
014 

" 015 
016 
017 

. 013 

. 019 

! 020 
. 021 
. 022 
. 023 
. 024 

025 
026 
027 
02S 
029 

030 
031 
0 32 
033 
034 

035 
036 
037 
038 
039 

040 
C41 
C<2 
0 4 3 
044 

e i iVMr70H V A T M : \JIAM2. 

Eigyikrt^H W A - m ^ ^ u t t ^ ^ j v ^ r 
/,?.V6^ 

Time 
(mi.n ) 

0, 
0 
0, 
0 
0 

0 
0, 
0, 
0 
0, 

0, 
0, 
0. 
0, 
0, 

0. 
0, 
0. 
0. 
0. 

0000 
0033 
0067 
0100 
0133 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
066 7 
0833 
1000 

1167 
1333 
1500 
1667 
1833 

0.2000 
0.2167 
0.2333 
0.2500 
0.2667 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

2333" 
3000' 
3167" 
3 33 3" 
416 7" 

5 0 C 0" 
,5833" 
,6667" 
,75 CO" 
,9333" 

L.C332_ 
1 . 1 6 6 7 
1 . 2 5 00" 

SLU^ IH 
& 

. Q i . ^ n - t i . ^ i . ' ^ ' j y . t ' ? ^ ^ m 
'^ur 

/ ^ • ^ ' ^ 
i5LA. 
/ ^ ^ ^ 
/ f . O I 
fi'D^I 

15.05 
J ^ ^ 
16 .ox . 
/ j j i^ t 
J^ i iOL 

/ ^ ^ c u 
1<^Z 

H>^n 

J*/. F T 
ivJt. 
i^z-yj^ 

/v. 74r 

JJLU. 
t i i i o 
N M 
/ ^ tL5 

MLk±. 

JlLSK. 
J j L 5 k . 
/V-^5 

JUJtL 

J ± ^ _ 
tlLik-

MJJL 
fHjO 

J^Lo± 
0 . 9 1 6 7 / j . y y 
1 .000 0 u_ 

JJ. 1 
13. ^ 
l-3.'B 

_LLM. 
l l J k 

33 3 3" 
4167" 
5000" 1 3 . 5 
5833 
6667 

X U 5 i 
TTW 

re. 
SWL'- UtSt 

t g. I 

_2de. 
^ ' , /^<. 'hno 

'vTyAy y 

/ / » / i ^ 

file:///JiaM2


Sample 
Number 

_ 0 4 5 
_ 0 4 6 
_ 0 4 7 
_ 0 4 8 

049 

050 
051 
052 
053 
054 

055 
056 
057 
053 
059 

060 
061 
062 
0 63 
064 

065 
066 
067 
068 
069 

070 
071 
072 
073 
074 

075 
076 
077 
078 
079 

060 
081 
082 
083 
084 

085 
086 
087 

'088 
089 

Time 
(min ) 

I.ISQCLZIIZ. 
1 .833 _ 
1 . 9 1 6 -
2.000C 
2 . 5 IA 

/3 HI 
LLAJ-
l i . - ^ i 

i£L 
3 .0 
3.5 
4 .0 

I k M . 
tVIO 
U.f iJ i 
I ^ ' I S 

5.0 M^fc^ 

5. 5 
6 . 0 
6. 5 
7 .0 
' . z 

UASL 
/A.le* 
1 2 , ^ 
IJI . Sly 
12,,'ii 

8.0 z n m 
3 .5 
9. 0 
9 .5 

1 0 . 0 

1 2 . 0 
1 4 . 0 
1 6 . 0 
1 3 . 0 
20 . 0 

2 2 . 0 
2 4 . 0 
2 6 . 0 

3 0 .0 

a , Si 

UMh 
IXMA. 

/7-^.r 
U L i l . 
I I - U 

fPfl 

U d L 
ll-'-lo 

-fi^ HSL 
tUL. 

/^'7(; 
3 2 . 0 \2.HC 
3-t-O / ^ . y g 
3 6 . 0 
3 8 . 0 ' 
4 0 . o ; 

4 2 . 0 " 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 . 0 . 

5 2 . 0 " 
5 4 . 0 
5 6 . 0 
5 8 . 0 
6 0 . 0 

i ^ 
10-
j o j n 
l a -m . 
M i m . 

UkoA. 
UL2A. am. 
a . ^ 3 . 
ILM. 

LUL 
LM, 

Pi^at^ 

I A 
iA 

I 5 ^ 
.^5-
:iSL 
^ 5 -
:L^ 

file:///2.HC


«LU6_TEST.FORMULA CALCULATIONS 
by: Allan Jenkins and Jonathan Lewis, Rev. 0, 2-17-89 

DATE: SEPTEMBER 5, 1989 
JOB NO: 7S63 
WELL NO: MW302 
CALC BY: J C LEWIS 

INPUT DATA (FROM DATA SHEET) (if no value, leave blank) 

WELL PIPE RADIUS (ft) = 
BORINS RADIUS (ft) = 
FILTER PACK POROSITY = 
A (from cfiart) = 
B (from chart) = 
C (from chart) = 
D, DEPTH TO IMPERMEABLE BOUNDARY (ft) = 
Dd, = ln((D-H)/Rw) = 
H, HEIBHT OF WELL BELOW WATER TABLE (ft) = 
L, HEIGHT THROUGH WHICH WATER ENTERS WELL (ft) = 
Rw, RADIUS FROM WELL CENTER TO AQUIFER (tt) = 
T, TIME IN SECONDS (Tt-To) = 
Yo, STARTING Y (tt) = 
Yt, ENDING Y (ft) = 

CALCULATE Rc 

0 . 
0 . 

(. 

0 . 

,08 
,25 
. ' . • : • 

,77 
,44 

4 7 . 6 
4 . 

0 . 
8<: 

1 . 

•36 
28 
10 
25 

) .4 
04 
05 

Rc = 0.152413 

CONDITION 1, PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 2.854410 

CONDITION 2, FULLY PENETRATING WELL 

CALCULATE i n (fv~ /Rw ; 

ln(Re/Rw) = 4.289544 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YDU MUST ENTER THE CORRECT VALUE FOR Inihe/Rw) BELOi*̂ . 
DEPENDING ON WHETHER THE WELL 15 PARTIALLY' OR FULLY PENETRATING: 

PARTIALLY PENETRATING, ln(Re/Rwi = 2.854410 
FULLY PENETRATING, IniRe/Rw) - 4.239544 

THE CORRECT VALUE DF- InfRe/Rw) IS: 2 . B 5 4 H 1 

CALCULATION 

K ip tt/sec = 2,74E-05 

K in cm/sec = 8..35E-<:»4 

• 



JOB SITE: 

JOB NUMBER: 

Pagelof > ^ t ^ 

U 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

WELL NUMBER: ^6J3(C> 

TEST BY/DATE: P . Po f L>«. t//r/h ' i l . 
CALCULATED BY/DATE: T/^JeJUl iJ) V ^ / ^ ^ 

CHECKED BY/DATE: '^Jk^tJAtT f f ' ^ f f f l 

CHECK O 
APpnomiATE 
BOK TO 
mncArt swuD^ 
CONDmON " 

AQUnARO 

W«H Conitniction Detail! 

(attach boring log and well completion form) 

Static Water Level (S.W.L.) = 1S'.13 f t . (be low t o p of casing) 

B.T.O.C. 

Top Filter Pacic = ' / i . - f i f t . B.T.O.C. 

Bott Filter Pacli = ST*! . ' i i f t . B.T.O.C 

Screen Length o /o ft. 

Borehole Radius s 0 .^b~ ft. 

Well Pipe Radius = 0 o & ft . 

Stickup s Z V S f t above/below grade 

FilterPacIcPorosity n o.3<J 

Circle type of w e l h ^ l y p a r t i a l l y penetrating. If fully penetrating 

annotate drawing appropriately (i.e.. show the aquitard and h t 

position relative to L. H, O, etc.) 

Dd 

DEFINE: 

L • HEIGHT THROUGH WHICH WATER ENTERS WELL/AQUIFER 

H - HEIGHT OF WELL BELOW WATER TABLE m ff.ST (ft) 

D - DEPTH TO IMPERMEABLE BOUNDARY • ffS' ( f t ) * * 

Rw m RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER - ci z.<r 

ln( (D. H)/Rw] " J r,-./ 

( f t ) * 

(ft) 

. if > 6 USE 6 HERE, AND AS THE INPUT VALUE FOR Od ON THE 

INPUT DATA PAGE 

/ X- C IL : / 0 ' ^ / 

' If S.W.L is below top of screen, then L 
** Based on knowledge of site geology. 

H. 



Page 2 of t f t l ^ U 
Job No. Tfc-j 
Well No. /«iw3o3 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L̂Rw » J ^ ± J . 
A • ^ A B - yuA (N/A if not applicable). 

CONDITION #2. IF D • H (i.e., well fully penetrating, use Figure 1 to find C value using 

L̂Rw = 3 ± _ ) . 

C a -2 2-5" (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain Tg, Yg (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To - / ^ " .Tt - S'.O . Y Q = ^ • B ' i ,Yt n 0.7*V 

T = T - T = 2.VO (sec) 

Complete Page S in its entirety. 



I ' l 

12 
A 
^ND 
C 

10 

1 

i-

L. 

U 
u 
^— 

• ^ 

8 

.Vi 

BOUWER AND RICE : 6R0UN1>WATER MYUHAULiCb 

« I » M I I I I H •—I < I • M | I I ^ '—I ' I ' I M I M l | 1—pi—r 

PLEASE ANNOTATE 

B 

i i i I I l l I I i 11 I I I I I 111 I I i 11 J • I I I i l i I I l l I I I I I l l _ 0 
5 10 50 100 500 IOOO 

FIGURE I CURVES RELATINO COEFFICIENTS A . B , AND C TO L/Rw 
cr „ n 

I Ojfito 
I O I 



Page4qf 4 % ^ ^ ^ 
Job No. 7JCS"^**^ 
Wel l No. Aw3o3 

PLOT y versus t (from field data, attached at back): 

where: 

t a time measured infield during slug test 

y « depth to static water table minus depth to falling water level (for slug injection) 

or 

y • depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

interpret aquifer response. Return to Page 2 and complete as instructed. 

K -

K -

t > 0 

t(min.) 

O.oo 

O.oZ 

a . o f 
O . / O 

o . / T 

ri.-L.r-
O.io 

o.yo 

0-7S 

/ . uo 

/ j - r 
/ . i -o 

^ i T 

• Z , i j * > 

- r . s -
T o 

V . o 

57 o 
(,.o 

r . o 

S.O 

1 9.0 

S.W.L -*yi.,3 

y(feet) 

O.S'/ 

o. er 
o-sr 
o.fij-

o.dS" 

^•dU 

o.3(. 

aac 
o.bL 
o.,U 
a.ar 
0.35" 
a e y 
eJ-Bi-
o-Sz, 
O.QZ. 

0.3Z, 

O.-rC 

o j q 

0 7V 
P. 71 

0.7I 
o.-ii 

t(min.) 

/O.o 

IZ . o 

i t . u 

y(feet) 

0 7 1 

£>!( 
O l o 

t(min.) y(feet) 

http://ri.-L.r


Pages 
Job No. 
Well No 

. • 3 • ^ 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

& 

o 

<i 

.Off 

2-r 

3 o 

PARTIALLY PENETRATING WELL: 

A (from chart) 

B (from chart) 

-^v2i. 
/v^ 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) Z.ir (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) • f ) ^ 

Dd • lnI(D-H)/Rwl > £ ) * / / (must be £6) 

H. Height of Well Below Water Table (ft) • 0 . T 

L, Height Through Which Water Enters Well (ft) 

Rw, Radius from Well Center to Aquifer (ft) « a . L*; 

T, Time in seconds ( T f To) • ZVO 

Yo, Starting Y (ft) - O . e ^ 

Yt, Ending Y (ft) - o.7'V 

££_ 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 
^ « ^ ^ / i i v »f 

-rr^-^ij L. ^ — , 
" '"'̂  "' - ^ < -v '^ -^^ ^ ^ „ 

IK 
'ly -^^' /^ 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT iave your 

calculation file as/SLUGCALC DO NOT save your calculation file on the Hard Disk. 



3LUB TEST FORMULA CALCULATIONS t) • () (j/ T ^ 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 \ I) ,^^ ^ ^ 

; T«» 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW303 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (ft) = 0.08 
BORING RADIUS (-ft) = 0.25 
FILTER PACK POROSITY = 0.3 
A ("from chart) = 
B (from chart) = 
C (from chart) = 2.25 
D. DEPTH TO IMPERMEABLE BOUNDARY (ft) = 8.5 
Dd. = ln((D-H)/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (ft) = 8.5 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (ft) = 8.5 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (ft) = 0.25 
T. TIME IN SECONDS (Tt-To) = 240 
Yo. STARTING Y (ft) = 0.85 
Yt. ENDING Y (ft) = 0.74 

CALCULATE Rc 

Rc = O.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 3.205782 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

InCRe/Rw) = 2.644713 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR ln(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. ln(Re/Rw) = 3.205782 
FULLY PENETRATING. ln(Re/Rw) = 2.644713 

THE CORRECT VALUE OF ln(Re/Rw) IS: 2.644713 

CALCULATION 

K in ft/sec: = 2.09E-06 

K in cm/sec = 6.36E-05 



7^^ ^-;i°tl 
^"-^""" - """ "f"''̂  ?'~""1""." "••yr-'^y:"r^V^fl^^".i:":"^ •!;_•'"" ' •—/^^P^^IT : ' " - : " ' " 

/P;(3-

Z ^ -
/ c T -

a.r O.-i 1.0 
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NUS 
CXDR=ORATOSJ 

30Ri\G \C /^W50Z 

O AHallibunonCompany MONITORING WELL SHEET 

1 PROJECT sr(ie.f>pQ^ fiFB 
PROJECiT NO. 7i63 

'] ELEVATION 

lOrAT ION WICHITA 

BORING , . ,r^wV^^i 

FIELD GEOLOGIST 7'\t^/<i>ZL i^"^ 
DATE f t / f f / i i l . 

DRILLER Lsr. .^ i i i=-
DRILUNG ^ 
METHOD / T / A . ^ T ' \ ^ Y 

DEVELOPMENT 
METHOD ^ / ^ / - t ^ i 

ELEVATION OF TOP OF SURFACE CASING . 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE : 

TYPE OF SURFACE SEAL; Cot^coJirK f ^O 

t 0. OF SURFACE C A S l N G : _ J f _ _ 
TYPE OF SURFACE CASING •^•^gjgj.-

aOREHOLE DIAMETER: 6 " 

TYPE OF BACKFILL: Vv^'-^^f ^ ' * ' ^ 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: ^ T p ^ . T & r«?«-«^ry 

DEPTH TOP OF SAND PACK: 

I.D. OF SCREEN: 
l l 

TYPE OF SAND PACK: 2^- iM> ..//cc 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF dACKFILL BELOW OBSERVATION 
WELL: A/o.y/€ 

ELEVATION / DEPTH OF HOLE: 

RISER PIPE I.D. fe 
TYPE OF RISER PIPE: SCMKOMUS- 4 ^ PVC 

J . 6 0 

J . V 3 

Ho. 

^ i i . o 

ELEVATION / DEPTH TOP OF SCREEN: * « - O 

TYPE OF SCREEN: P V C SuUt.boJL ^ 

SLOTSIZEx LENGTH: O 0 / f l " > ' / o ' 

rz.o 
^ l . O 

.5^. 



^ I M U S 
i i CORPORATION 

• 
Sample 
Number 

u^ 000 
001 
002 
003 
004 

005 
006 
007 
008 

i ^ 009 

010 
*-- Oil 

012 
013 

^ ^ 014 

015 

t ^ 

016 
017 
oia 
019 

«^ 020 
021 
022 

i-' 023 
ii3a 

025 
•• 026 

027 
02S 

.^ 029 

- ^ 0 30 
0 31 
0 32 

i_ 033 
034 

035 
.^ 036 

037 
033 
039 

0 4 0 
C41 

» ^ C42 
043 
04 4 

PAriP . ///5/y? 

0 
0 
0, 
0 
0. 

0, 
0, 
0, 
0, 
0, 

0. 
0, 
0. 
0. 
0. 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0 66 7 
0833 
1000 

1167 
1333 
1500 
1667 
1833 

0.2000 
0.2167 
0.2333 
0.2500 
0.2667 

0 . 2 3 3 3 " 
C.30C0" 
0 . 3 1 6 7 " 
0 . 3 3 3 3 
0 . 4 1 6 7 " 

0 .5 0CO" 
0 . 5 8 3 3 ' 
0 . 6 6 6 7 ' 
0 .75 CO" 
9 .9333^ 

0 .9167" 
1 
1 
1 

0000 
0333" 
* ^ r * 

1 0 0 < 
2 5 00" 

l". 3 3 3 3 
1.4167" 
1.5000" 
1 . 5 3 3 3 
1 .6667 

W ^ 
-HkOJ-

^ i t n S 
- 3 ^ - ^ 
S Z ^ 

W(,.7l 
X 

% t n 
H(».7<^ 

L 

± 

_ j £ 
V(,.7R 

iv'g 

i ^ 

y(/,75 

S 3 ^ 2 L 
S2..SJ. 
^ir»?i 

\ ^ " S I 

l.2M_ 
Ji2.XI 

^ i . 5 \ 
33.'5\ 

^ 3 . 5 1 
J l 5 l 
' r 5; 
3 ? S I 

iJ.<5l 

i 3 . 5 ^ 
i J . f j -
3 . t . 5 l 
33.63^ 
3.^.52 

33.3l> 
3 i . 5 2 
i:?-5X 

'̂'̂ ^ ^ .^ 

LLJj 
' ^ • ^ ^ 

i j ^ a . 
3.2.50-
J3.5i^ 

3 Z 6 ^ 
.12^22^ 
3 J . 50^ 
i a . ' J - i 

i 3 . 5 l 

5".' 

Ja 51 

S 2 . ^ 

3s.^1 

SrHTtC W477C i ^ t ^ g i ^ . ^ J » Cm^aM€rt»*t C / •= V ^ " . f ^ ^ ^ . / / ^ 

Time 
(min ) 

0.0000 
0.0033 
0.0067 
0.0100 
0.0133 

SLMs m / j f u T 



^•tOn(( 

Sample 
Number 
_045 
_046 
_047 
_048 
_049 

050 
051 
052 
053 

'_ 054 

• 055 
056 
057 

" 053 
'_ 059 

" 060 
" 061 
" 062 
0 63 

_ 064 

I 065 
_ 066 
_ 067 
_ 068 
_ 0 69 

~ 070 
_071 
_072 
_073 
_074 

"075 
076 

"077 
"078 
"079 

"080 
"081 
_082 
_083 
_084 

~085 
_086 
__087 
_088 
089 

T i m e 
( m i n ) 

1 . 750C 
1 . 8 3 3 2 . 
1 .916- ; 
2 .000C_ 
2 . 5 

7(^.75-

i 

.!/ 
^ 0 . 1 - L . 

32.un 
32.^1 
32.^n 
J j L ^ l 

J^.^N 

A W 

3 . 0 
3 . 5 
4 . 0 
4 £ 

5 . 0 

^ L . l \ 
V<;.of 

i' 
" J ' j . U l 

_iS.^(4 
3}.^3 
32.^1 
3s.^n 
32 .3? 

5 . 5 
6 . 0 
6 . 5 
7 . 0 
1 . z 

1 
.1 

^L.bL, 
I 
i 

32.3? 
J J . J f 
3 2 . 3 5 
3 ^ . 3 8 
32 .38 

-

8 . 0 
8 . 5 
?.o 
9 . 5 

1 0 . 0 

% . U ^ 
" 

1 

52.34, 
33.y^ 
32.51^ 
31.5L, 
32.3L, 

1 2 . 0 
1 4 . 0 
1 6 . 0 
1 3 . 0 
2 0 . 0 

i 
%.L 3 

s 
:1 

••V 

J2.3C 
M-^S-
3X2>S 

.5;j.i5' 
3?. 35 

A V 

2 2 . 0 
2 4 . 0 
2 6 . 0 
• ja n 

3 0 . 0 

. .1 
dlj. . 'c< 

^o:ui 

\ 
1/ 

3 2 , 3 5 
32.-?3 
33.33 
:?2.i^ 
5;? 33 

3 2 . 0 
3 4 . 0 

1 
1 

3 6 . 0 1 
3 8 . 0 1 
4 0 . 0 ^ -. 

i:?.35 
'rM^ 
3^33 
33.33 
3i.32> 

4 2 . 0 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 . 0 

3s i^ 
J a 3 a 

1 

f 

1 

Zn : 7 -

33.^5 
2 2 5 3 

52.0 
54.0 
56.0 
58.0 
60.0 

A2AA. 
;̂?.33 

A U ^ 
^ : 3 i 

•m-
.2123. 



t-llojU 

"Sample 
Number 
"090 
"091 
092 
093 
.094 

!095 
.096 
097 
.098 
.099 

'lOO 
101 
102 
103 
104 

( m i n 

6 2 . 0 
6 4 . 0 
6 6 . 0 
6 8 . 0 
7 0 . 0 

i J h f, 1 
\ 

-.ll 

?.? TJ" 
3 3 . 3 3 
.32.33 
3;?.33 
3;^ 3 3 

7 2 - 0 
7 4 . 0 
7 6 . 0 
7 8 . 0 

32.35 
3 2 . 5 3 

3S .Z3 
5^-53 

fin n V, S 2 . 3 3 

82, 
84. 
86. 
88 
90, 

3.?. 33 

ys.33 
3-? ?^ 

105 
106 
107 
108 
.109 

"110 
'111 
'112 
"113 
"114 

92, 
94 
96, 
98 

100 

110 
120 
130 
140 
150 

Hfitltii 

5SI 

3-? 33 

".^ .33 

33..33 

115 
'116 
"117 
118 
119 

160 
170' 
180 
190 
200 

120 
"121 
"122 
'123 
'124 

210 
220' 
230 
240 
250' 

125 
'126 
127 
128 

260 
270' 
280 
290 
300 

130 
.131 
.132 
.133 
.134 

310 
320. 
330. 
340. 
350, 



Page l o f ^ 

INPUT DATA FOR 123/SLUGCALC PROGRAM. REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

S( /g<q^g .& A ^ B TEST BY/DATE: 

CALCULATED BY/DATE: S.ftJtJ*L:^J t73/-<< 

WELL NUMBER: •t^rrkf^'J-' tAi^*fOL CHECKED BY/DATE: o " C t . . L '^ / r / : ;« i 

JOB SITE: 

JOB NUMBER: 

CHECK 8 ; 
APPROPRIATE 
80KTO 
INdCATt SMIun 
ooremoN "-• 

AOUTTARO 

Well Conttruction Detailt 

(attach boring loo and well completion form) 

Static Water Level (S.W.L.) o ( ( Z Z . f t . (be low t o p of ca i ing ) 

B.T.O.C. 

iLi. Top Filter Pack = 2.y*/<> ft. B.TO.C. 

Bott. FiKer Pack = ? 6 . * / ? ft. B.T.O.C. 

Screen Length = / O ft . 

Borehole Radius = O.'i-'S' f t . 

Well Pipe Radius = O . O f I f t . 

Stickup n Z..*/*? ft. above/below grade 

Filter Pack Porosity = O-'^o 

Qrcle type of wel l : n i l l y ^ r t i a l l y penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L, H, 0, etc.) 

DEFINE: 

L 

H 

D 

Rw 

Dd 

/?o HEIGHT THROUGH WHICH WATER ENTERS WELL/AQUIFER - _ 

HEIGHT OF WELL BELOW WATER TABLE - 2.7 Z-7 W 

DEPTH TO IMPERMEABLE BOUNDARY • ^SBg L l Z l ( f t )** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER a Q.T^J-

ln[(D-H)/Rwl ° 

(ft)* 

(ft) 

yZ-A , if >6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

' If s.w.i. is below top of screen, then L • H. 
* * Based on knowledge of site geology. 

ij( '̂. 4 .0- / f . s 



Page 2 of *T 
Job No. -Tfe-a 
Well No. t^iutMoL 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to f ind A & B values using 

L/Rw o £ i : __ ) -

A • _ _ ^ B • f ^ Q ^ ^ /» (N/A if not applicable). 

CONDITION #2. IF D • H (i.e., well fully penetrating, use Figure 1 to find C value using 

L/Rw « S\ - )• 

C a /v^^ z f (N/A if not applicable). 
^ t J ' * ^ ' 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To o OS' . Tt a _i«£ , Yo » '^vV . Yt o , Tr 

T = T - T = ISO (sec) 
t o — — — ^ . ^ ^ ^ ^ . ^ 

Complete Page 5 in its entirety. 
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Page 4 of f\ 
Job No. 1 ^ 3 
Well No. •ht^vtfg. 

PLOT y versus t (from field data, attached at back): 

where: 

t • time measured in field during slug test 

y • depth to static water table minus depth to falling water level (for slug injection) 

or 

y • depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

K -

x. -

t - 0 

t(min.) 

o .oo 
O a^ 

O . O ' i ' 

/ ^ . t S ' 

C . Z.O 

o.z.'; 
O S'O 

o . 7 r 
/.oo 

/ . i t - o 

Z . t f 

t . S ' 

3.0 

V.o 

S ' O 

S.W.L. - / / t v 

y(leet) 

/ . s^ 
/ s t . 
/S-z. 
/s-1 
/ .so 
/.^1 
/ V 6 

/W 
/••V3 

/ • V / 

/.--IO 

/ JB 

110 
/ j r 

I-5Z, 

/ l o 

t(min.) y(feet) t(min.) y(feet) 



Page 5 of ^ 
Job No. 7^to? 
Well No. /«»*^Vu^ 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM. REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

0.o3 

o ^s-
£P.3o 

PARTIALLY PENETRATING WELL: 

A (from chart) 

B (from chart) 

S^^Lî  
< 3 ^ / v A 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C(fromchart) » 0 ^ Z.? (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) » Z 7 2.1 

Od • ln[(D-H)/Rw] > ArA (must be £6) 

H. Height of Well Below Water Table (ft) - 7,11,1 

L, Height Through Which Water Enters Well (ft) • n . p 

Rw, Radius from Well Center to Aquifer (ft) o ,) i . ^ 

T, Time in seconds ( T f To) • / y o 

Yo. Starting Y (ft) • / .yv 

Yt, Ending Y (ft) - / .?r 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): ^ ^ ^ l , ^ J ,L s . ^ . . U ^ L r ,y , ^ , 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as/SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



0 
0 

2 7 

2 7 

0 

1 
1 

. 0 8 

. 2 5 
Cl. 3 

2 . 9 
. 2 7 

. 2 7 
1 3 

. 2 5 
1 5 0 
. 4 4 
. 3 5 

3LUB TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. O. 2-17-B9 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW462 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (-ft) = 
BORING RADIUS <-Ft) = 
FILTER PACK POROSITY = 
A (-from chart) = 
B (-from chart) = 
C (-from chart) = 
D. DEPTH TO IMPERMEABLE BOUNDARY (-Ft) = 
Dd. = ln((D-H)/Rw) = 
H.^HEIGHT OF WELL BELOW WATER TABLE (ft) = 
L.° HEIGHT THROUGH WHICH WATER ENTERS WELL (-ft) = 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (-ft) = 
T. TIME IN SECONDS (Tt-To) = 
Yo. STARTING Y (-ft) = 
Yt. ENDING Y (-ft) = 

CALCULATE Rc 

Rc = 0.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 4.265528 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE ln(Re/Rw> 

ln(Re/Rw) = 3.445819 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR ln(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. ln(Re/Rw) = 4.265528 
FULLY PENETRATING. ln(Re/Rw) = 3.445819 

THE CORRECT VALUE OF ln(Re/Rw) IS: 3.445819 

CALCULATION 

K in -ft/sec = 1 . 32E-06 

K in cm/sec = 4.04E-05 
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NUS 
(zoRPORAnarj 

BORING NO : lA\Al'/0Z. 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT i ^ ^ d 
PROJECT NO. i f e ^ i 
ELEVATION 

LOCATION 
BORING fiPi^Qi-
D A T E -

FIELD GEOLOGIST T M d r ' n d , -̂  ' - ' ' t^ t j 

I S . I 

DRILLER ^- ^ooi 
DRILLING 
METHOD n i r ^tfhirjj 

DEVELOPMENT 
METHOD ^ ^ ^ - ^ ^ 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK • UP RISER PIPE : 

TYPE OF SURFACE SEAL: CQI^CJI^TI? PAO 

JLIL 
J?.v1 

t.D. OF SURFACE CASING:__W 
TYPE OF SURFACE rAK.i%,n.^HLV»NiZec> - , 1 / : ^ 

RISER PIPE I D . i 
TYPE OF RISER PIPE: SCH^&>«.<-^ UO F M C 

BOREHOLE DIAMETER: SlL 

TYPE OF BACKFILL: v/o/^^^tj ^ f i ' ^ ^ 

ELEVATION/DEPTH TOP OF SEAL: ^ ^ 

TYPE OF SEAL: ^SjOTONire VSLcGThC/ i ' ^ 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

:i-3> 

2£. 
TYPE OF SCREEN: • ^ • ' • ^ " ' h ? , U t d ^ S . n € D u ^ s - ^ f ^ 

WU4 ^ ^ 
SLOTSIZEx LENGTH: - o i t / ' t i o ' 

1.0. OF SCREEN: _ 2 1 L 

TYPE OF SAND PACK: ^ / ^ o ^ i c I c A ^A ion 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: ' t l o t c ^ ^ i / p p ) l id -ur^ l m^^r.va/ 

4̂  T.P. I 

35-

Jk. 

ELEVATION / DEPTH OF HOLE: y/ 



a IXIUS 
CORPORATION 

Sample 
Number 

^ 000 
001 
002 
003 
004 

005 
006 
007 
008 
009 

1 ^ 

1/ 

010 
Oil 
012 
013 

•^ 014 

015 

o ^ 
016 
017 
013 
019 

.--̂  020 
021 
022 

^ 02 3 
Ilia 

025 
025 
027 
029 

. ^ 029 

1/ 030 
0 31 
0 32 

• 033 
034 

035 
iX 035 

037 
033 
039 

04O 
041 

û  Z<,2 
043 
04 4 

Si^rfc v/Mref. Uvti, 
£LCVAT7»»/ W47VK 

4> C^MMcrf»»t. 

P A Tip .j/ol^ 
. • 7 > M ^ . 

JU/V4^*^«ff Tt^P^T \\\X XD ..fl. 
T i m e 
( m i n ) J U # /ti^^^ih. S L U S t W / a u - r 

0. 
0. 
0, 
0, 
0, 

0, 
0, 
0. 
0, 
0, 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0 . 

, 0 0 0 0 
, 0 0 3 3 
0 0 6 7 
0 1 0 0 
0 1 3 3 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0667 
0833 
1000 

1167 
1333 
1500 
1567 
1833 

TOW 
j l O l 
i i a ± 
iLnL 
n-r j^ 

n-i>< 
i lIM 
[ i n ± 
I L l l . 
l^n^ 

^ ^ 
JIQO. 

JUi. 
t i n ? 
l^•^> 

g i L 
i^^i-
H-1L 
J U J 
J U L 

0.2000 
0.2167 
0.2333 
0.2500 
0.2667 

g-TJ 
t l - lo 
g u t 
J2ij£i. 
i k k L 

2333" 
3000" 
3167" 
3333" 
4167" 

ILMi. 
i l j £ 6 . 
l U i L 
ILC^ft 
/LUg 

»L>4fe 
n.U. 

0 . 2 0 C O 
0 . 5 8 3 3 " 
0 . 6 6 6 7 |L.(.,6 
0 . 7 5 C 0 li..(>$ 
0 . 8 3 3 3 _ a j d _ 

IL.0'4 
/ L . ( ^ 

9 1 6 7 
ooool 
03 3 3 (1_.C^ 
1 6 6 7 
2500" 

- L U ^ 
it<«^ 

1 : 3 3 3 3 IL.U 
1 . 4 1 6 7 it.(,T_ 
1 . 5 0 0 0 /L( , l 
1 . 5 8 3 3 /L.Cl 
1 . 6 6 6 7 j v j j _ 



Sample Time 
Number (min) 

_ 0 4 5 1 . 7 5 0 C l U A 
0 46 1 . 8 3 3J_LLio_ 
0 4 7 1 . 9 1 6 ' ; ii.feO 
048 2 .Q00C | i . ( ,o 
0 4 9 2 . 5 / t . r S 

050 3 . 0 i i . ^ 1 
0 5 1 3 . 5 iL.yfe 
052 4 . 0 t t r ' f 
0 5 3 4 . 5 q . r g 
054 5 . 0 i-L.-il 

055 5 . 5 i t , 5 l 
05 6 6 . 0 q.Wi 
057 6 . 5 \z.Hd 
053 7 . 0 li.t^-] 
059 7 . 5 (t.^fr 

060 8 . 0 tx.^o 
0 6 1 8 . 5 n . n y 
062 9 . 0 /t.WtV 
0 63 9 . 5 IL'-̂ M 
064 1 0 . 0 /L.'^> 

0 6 5 1 2 . 0 It Ml 
066 1 4 . 0 U-V 
0 6 7 1 6 . 0 i t . } , ! 
068 1 3 . 0 ix . l l 
069 2 0 . 0 g ^ L 

070 2 2 . 0 It-^4 
0 7 1 2 4 . 0 g .^^ 
072 2 6 . 0 I L : M 

0 7 3 2 9 . 0 /I "31 
0 74 3 0 . 0 U-^O 

0 7 5 3 2 . 0 g.V) 
076 3 4 . 0 IL.-L8 
0 7 7 3 6 . 0 /i.-LS 
078 3 8 . 0 g - U 
079 4 0 . 0 II.-U, 

080 4 2 . 0 /I.U> 
0 8 1 4 4 . 0 R.i-g 
082 4 6 . 0 IV--L'? 
083 4 8 . 0 i2..i_Mr 
084 S O . O j r i ^ . 

, 085 5 2 . 0 IL.a»> 
.086 5 4 . 0 lii-S 
.087 5 6 . 0 IL.1.1 
.088 5 8 . 0 jxTJi 
089 6 0 . 0 / I l J . 

file:///z.Hd


'Sample 
Number 

"090 
"091 
092 
093 
.094 

!095 
.096 
097 
.098 
.099 

'lOO 
101 
102 
103 
.104 

"105 
106 
107 
108 
.109 

'110 
"111 
"112 
"113 
3114 

"115 
"116 
"117 
"118 
.119 

"120 
"121 
"122 
"123 . 
"124 ^ 

"125 
"126 
127 
128 
.129 

"l30 
.131 
.132 
.133 
.134 

T i m e ' 
(min 

6 2 . 0 
6 4 . 0 
6 6 . 0 

l-L.Vl 

/ l i e 
f i a o 

• 

6 8 . 0 / \ . i .o 
7 0 . 0 / 1 :.0 

7 2 - 0 iLI*i 
7 4 . 0 i r . / T 

7 6 . 0 / i . / 8 
7a.0lZ.lt!> 
8 0 . 0 . 

8 2 . 0 
8 4 . 0 
8 6.'0 
8 8 . 0 
9 0 . 0 

11 .n 

12-n 
II n 
I t .VI 
IX. l l 
i z . n 

9 2 . 0 
9 4 . 0 

e^o -TzsT p i5<^i 

9 6 . 0 
5 8 . 0 

1 0 0 . 0 

110 ^V 
120 
130 
140 
150 

160 
170 
180 
190 
200 

210 
220 
230 
240 
250 

260 
. 270 

280 
290 
300 

310 - ^ ^ 
320 ^ V 
130 
340 
T^n 

http://7a.0lZ.lt


Page 1 of i 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY (1976) 

SUtCppg^Xi /HfB JOB SITE: 

JOB NUMBER: 71^.3 

WELL NUMBER: ^ ^ ^ * 4 c Z 

TEST BY/DATE: F h>\f- /̂v/ff 

CHECK = • 
AP(>ROPRIATE 
BOX TO 
l fOCArE9«_n 
commoN 

AOUTTARO 

CALCULATED BY/DATE: nToJcJek, .^ z / ^ M 

CHECKED BY/DATE: : ^ ^JUL "./'rj^t 

Well Conttruction Details 
(attach boring log and well completion fonn) 

Static Water Level (S.W.L) n / / . o l f t . (below top of eating) 

B.T.O.C. 

Top FiKer Pack = 2.^*^? ft. B.T.O.C. 

Bott. Filter Pack = 3c?. V? ft. B.T.O.C 

Saeen Length = /O ft. 

Borehole Radiut = O . t ' ^ ft. 

Well Pipe Radiut = ' ' o S ft. 

Stickup = ^ Y ? ft. above/below grade 

FiKer Pack Porosity = a.?o 

Circle type of well: ^fulj^'partially penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and Ks 

position relative to L, H, O. etc.) 

DEFINE: 

L 

H 

D 

Rw 

Dd 

HEIGHT THROUGH WHICH WATER ENTERS WELUAQUIFER - j 3 .0 

HEIGHT OF WELL BELOW WATER TABLE > 2 .7^8 (ft) 

DEPTH TO IMPERMEABLE BOUNDARY o 27Vg? ( f t )** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER o Q z s ^ 

(ft)* 

(ft) 
ln[(D - H)/Rwl " r - A / . ' . yv< . if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR D j ON THE 

INPUT DATA PAGE 

1 » ^ * / D 

' If S.w.l. is below top of screen, then L 
* * Based on knowledge of site geology. 

H. 



Page 2 of 9 
Job No. T£(J 
Well No. tm^ttn.' 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to f ind A & B values using 

L/Rw » ). 

A • /v^4 B • /v/^ (N/A if not applicable). 

CONDITION #2. IF D • H (i.e., well fully penetrating, use Figure 1 to find C value using 

URw = ST^ ). 

C - Z.*r (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ. YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To - O - C .Tt - / r .Yo - / . C ^ .Yt o /5X. 

T = T - T = 6c^ (sec) 

Complete Page 5 in its entirety. 



14 

12 
A 

AND 
C 

10 

\ 

-

— 

. 

— 

, 

BOUWER AND RICE : GROUNDWATER HYDNAULICS 

I « M | I 1 1 1 1 — ' — I • I < M | I m t \ — ' — I ' I > I ' I I i 1 1 | — • — n — r " f 

8 

z ' , 

Z 

PLEASE ANNOTATE 

-i4 

B 

3 , 

» I I I I l l I I I I I 1 1 I I I I • Ij I I i J ? I I . I . I l l i I l i I . I . I . I .1 

5 10 50 ioO 5 0 0 IOOO 

FIGURE I CURVES RELATING COEFFICIENTS A , B , AND C TO L/Rw 

O 

n 
t - -o o > cr n m z 
O Ul 



Page 4 of 
Job No. ; 
Weil No. 

PLOT y versus t (from field data, attached at back): 

where: 

t • time measured in field during slug test 

y B depth to static water table minus depth to falling water level (for slug injection) 

or 

y • depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y*axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

t - 0 

t (m in . ) 

O O O 

t ) . 0 3 

o o s -

O.tO 

o . ' S -

rt.i-t? 

o-z-g-

to So 

n.^z-

a . ^ o 

o.s/^ 

o . ? r 
/ . o o 

/.o€> 
j . - u s -

/ -b- i * 

/ . T S -

t . . o o 

T . ^ O 

r.L'cP 

S.S-U 

Y t f 

y r 

S.W.L. m l l O i 

y ( fee t ) 

vvs -

T . T I 

r t j t 
iTj<9 

5T3Z. 

5T/J 

^ . o f i 

/ . s r V 

/ C ^ 

/ . L ^ 

I . L l ^ 

/ .CO 

t .^-1 

/S-B 

/S-7 
/ .S t . 

/W 
/.s-J 
/ s - / 

/ .V? 
/ V i > 

/.V6 
/ . V 5 

t (m in , ) 

<7o 

C.o 

I 

y(feet) 

/V«^ 

/ V i -

t (m in , ) y ( fee t ) 



Page S of 
Job No. ; 
Well No. 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

0-on 
d - r 

0 . 3 0 

PARTIALLY PENETRATING WELL: 

A (from chart) 

B (from chart) 

A J A 

AJA 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) Z . \ (N/A if not applicable) 

0. Depth to Impermeable Boundary (ft) B Z J ^ P , 

Dd • ln[(D-H)/Rw] • .2>J/<^ - •. /•>» (must be s6) 

H. Height of Well Below Water Table (ft) - Z l . ^ S 

L, Height Through Which Water Enters Well (ft) » t l . a 

Rw, Radius from Well Center to Aquifer (ft) • Q .XJS ' 

T, Time in seconds (Tt • To) = f^g 

Yo, Starting Y (ft) - / .c^ 

Yt,EndingY(ft) - /S"C> 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): , . . I J i I / / f 1 1 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retriieve the 

123/SLUGCALC file. Use the input data on this sheet to f ind K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation fi le on the Hard Disk. 



SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. O. 2-17-B9 

DATE: MARCH 24. 19B9 
JOB NO: 7S63 
WELL NO: MW402 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) < i-F no value, leave blank) 

WELL PIPE RADIUS (-ft) = 0.08 
BORINB RADIUS <-ft) = 0.25 
FILTER PACK POROSITY = 0.3 
A (-from chart) = 
B ("from chart) = 
C (-from chart) = 2.9 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 27.48 
Dd. = ln((D-H)/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 27.48 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (-ft) = 13 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (-ft) = 0.25 
T. TIME IN SECONDS (Tt-To) = 60 
Yo. STARTING Y (-ft) = 1.64 
Yt. ENDING Y (-ft) = 1.56 

CALCULATE Rc 

Rc = 0.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw> = 4.272502 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 3.450368 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR ln(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. ln(Re/Rw) = 4.272502 
FULLY PENETRATING. ln(Re/Rw) = 3.450368 

THE CORRECT VALUE OF ln(Re/Rw) IB: 3.450368 

CALCULATIon 

K in -ft/sec = 2.57E—06 

K in cm/sec - 7.a3E-05 
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IMUS 
LXJHMORAnOM 

BORING NO.: IAW*/0Z. 

OVERBURDEN 
MONITORING WELL SHEET 

4/\f& PROJECT 
PROJECT NO. i f e ^ 
ELEVATION 
FIELD G E O L O G I S T ! Wfdrliinfif ^•'-f>*^i'i 

LOCATION 
B0RING.JL f i i ^ i 2 ^ 
D A T E - . 

l S . ( 

DRILLER <*• ^0"^ 
DRILLING 
METHOD n i r fc'tf^ar^ 

DEVELOPMENT 
METHOD . A i L i i i L 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK • UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: ^^'^^^^fTf? PAD 

ID. OF SURFACE CASING: ^ 

-Zt2± 
2.^1 

TYPE OF SURFACE rAcmr..&A^tf4NiZCP - i ^P^ 

RISER PIPE I D . i 
TYPE OF RISER PIPE: *>cneoLL-e- uo Pv/C 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: \/tf/^^^^j Q^Ct^l' 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: Bfc/^TON<rg VBLLGTbC/^'^ 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: g* ' "^" ' "^< ^ 

SLOTSIZEI LENGTH: - o i i ^ ' ^ ' o ' 

2o 

^ 3 

j ^ 

2£. 
'Soh€OucP *0 ' ^ * -

1.0. OF SCREEN: 21L 

TYPE OF SAND PACK: .ao/vg i i t ^ IcA ^Amn 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELQW OBSERVATION ^ 
WELL: ' t U e t ^U i f ^P) f h t u r r J tr^ii^hrttil 

-b, T . D . 

ELEVATION/ DEPTH OF HOLE: 

35-

Jk. 
n 

y/ 



^ IXIUS 
L J CORPORATION 

# 

EUvATi**f v/4Tn R s ^ ^ ^ c e TA^^r //• ^/ y o : 
S a m p l e 
Number 

\ y 0 0 0 
0 0 1 
002 
0 0 3 
0 0 4 

0 0 5 
0 0 6 
0 0 7 
0 0 8 

- y ^ 0 0 9 

010 
y O i l 

0 1 2 
0 1 3 

^ 0 1 4 

0 1 5 

\/ ' 
0 1 6 
0 1 7 
oia 
0 1 9 

\^ 0 2 0 
0 2 1 
0 2 2 

\^ 0 2 3 
i l J f t 

0 2 5 
^ 0 2 5 

0 2 7 
0 2 9 

• 0 2 9 

0 3 0 
0 3 1 
0 32 

ŵ  0 3 3 
0 3 4 

0 3 5 
^ 
t ^ 

0 3 6 
0 3 7 
0 3 8 

u^ 0 3 9 

04 O 

^ 
G4L 
C42 
0 4 3 
04 4 

T i m e 
( m i n ) 

0 . 0 0 0 0 
0 . 0 0 3 3 
0 . 0 0 6 7 
0 . 0 1 0 0 
0 . 0 1 3 3 

0 . 0 1 6 7 
0 . 0 2 0 0 
0 . 0 2 3 3 
0 . 0 2 6 7 
0 . 0 3 0 0 

0 . 0 3 3 3 
0 . 0 5 0 0 
0 . 0 6 6 7 
0 . 0 8 3 3 
0 . 1 0 0 0 

0 . 1 1 6 7 
0 . 1 3 3 3 
0 . 1 5 0 0 
0 . 1 6 6 7 
0 . 1 8 3 3 

0 . 2 0 0 0 
0 . 2 1 6 7 
0 . 2 3 3 3 
0 . 2 5 0 0 
0 . 2 6 6 7 

0 . 2 3 3 3 
0 . 3 0 C 0 
0 . 3 1 6 7 
0 . 3 3 3 3 
0 . 4 1 6 7 

J i a ^ tHJfUTp 
~ mJ^ 

I'^.HU 
c^/^.(^^ 

i s l ' ^ w. ^̂  
/^.5P^ 

16.91 
/ ^ . 9 g 
//.,. // 
//..</3 
I L t . T l . 

itp.sn 
I I . S 3 
1(^.9.0 
Ib.UZ. 
lU .QO 

l ( , . i l 
iu.*lo 
/ ^ , 3 3 
I L . 2 ^ 
f h . l A 

I L . N 
IL . IX. 
lU.IO 
lU.O^ 
H^.OJL. 

1 3 . ( ^ 1 
l i . c i s -
12.(1,1 
I2.U<4 
I2 .UL, 

S L U S I l i / ^ u T 

"7</aA/j7iy<.C*-
7>on'<'jci> 

0 . 5 0 C 0 
0 . S 8 3 3 
0 . 6 6 6 7 
0 . 7 5 C 0 
0 . 9 3 3 3 

I X . ( « S ' 
\X,(i>i 
i L l c X . 
IJi.C^I 
J 2 , l ^ l 

0 . 9 1 6 7 
1 . 0 0 0 0 
1 . 0 3 3 3 
1 . 1 6 6 T 
1 . 2 5 0 0 

/ J . L D 
l ^ . i o O 
I 2 „ 5 H 
i l , ^ ^ \ 
l j , ' ^ f i 

i : 3 3 3 3 ~ 
1 . 4 1 6 7 
1 . 5 C 0 0 
1 . 5 8 3 3 
1 . 6 6 6 7 

I J . S I 
1 7 . S i 
/ : ? . ^ 7 
/ : 2 . . ^7 
1 2,t5C. 



Sample Time 
Number (min) 

v^ 045 1.750C 1 2 . 5 ^ 
046 1 .8332 1 2 . S S 
047 1 .916 7 ) 2 . ' 5 * r 

, ^ 048 2 . 0 0 0 C _ i L L £ ^ 
• 049 2 . 5 I2.,5^X. 

N̂  050 3 .0 12.50 
^ 051 3 .5 / 2 . t / 7 

y 052 4 . 0 I 2 . * / 1 
053 4 . 5 12,'^C 
054 5 .0 I2.<l.< 

_^ 055 5 .5 [2.QQ 
j / . 056 6 . 0 / 3 . V ^ 

057 6 . 5 I 2 . Q 2 . 
058 7 .0 /:? </! 
059 7 .5 / ; t .VO 

060 8 .0 \ 2 . U 0 
061 8 .5 U . 3 9 
062 9 .0 12. i f i 
0 63 9 . 5 I ^ . J f i 
0 64 1 0 . 0 /3 .37 

065 1 2 . 0 /2.3<1 
066 1 4 . 0 12.32. 
067 1 6 . 0 12.30 
068 1 3 . 0 i3.;ig 
069 2 0 . 0 /3.27 

070 2 2 . 0 U-XB 
071 2 4 . 0 a ; t y 
072 2 6 . 0 M . 2 3 
073 2 3 . 0 /A..?>1 
074 3 0 . 0 l 2 . ? . \ 

075 3 2 . 0 /2 .2 .0 
076 3 4 . 0 Vl.iq 
077 3 6 . 0 U t i e 
078 38.0 M . n 
079 4 0 . 0 /2.l(^ 

080 4 2 . 0 l^ . /C 
081 4 4 . 0 J i j S _ 
082 4 6 . 0 1^.16 
083 4 8 . 0 / g . / ^ " 
084 5 0 . 0 12 . t^ 

085 5 2 . 0 
086 5 4 . 0 
087 5 6 .0 l ^ ' l i L 
088 5 8 . 0 12.11 " 

75T7r 

.089 6 0 . 0 g . / t 

A 

file:///2.U0


'Sample Time 
Number (min 

"090 6 2 . 0 U . i o 
.091 6 4 . 0 \2.o<\ 
.092 6 6 . 0 \1.0^ 
.093 6 8 . 0 l2.o*1 
.094 7 0 . 0 12.0^^ 

095 7 2 . 0 U.og 
.096 7 4 . 0 U . 0 8 
097 7 6 . 0 \ 2 . o ] 
098 7 8 . 0 l2 .0 ' 

.099 ao.Q U.O i 
100 8 2 .0 U.OCa 

"101 8 4 . 0 /;t.Ofe 
102 8 6 .0 U . 0 5 " 
103 8 8 . 0 (2.oSr 

.104 9 0 . 0 /;L.Qg 

"105 9 2 .0 /Z.o<^ 
106 94.0_/i^oW 
107 9 6 . 0 i2.o<f~ 
108 9 6 . 0 / ;L .O3 

.109 1 0 0 . 0 /a . .03 

"110 110 \ : L , O \ 
"111 120 /;?.oo 
•112 1 3 0 j L 2 3 _ _ 
"113 140 //.^i? 
^114 150 \ i . q i 

*115 160 
'116 170 
'117 180 
118 190 

.119 200 

'120 210 
"121 220 
"122 230 
'123 . 240 
; i 2 4 ' 250 

'125 260 
"126 . 270 
"127 280 
128 290 

.129 300 

130 310 
.131 320 
.132 330 • 
.133 340 
.134 350 

file:///i.qi


Page 1 of Q 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

WELL NUMBER: A i c ^ ^ 3 

TEST BY/DATE: 

CALCULATED BY/DATE: 

CHECKED BY/DATE: 

r. / c j i f t / /YA 
-ri^Aj.L^ ̂ 4^1^ 

^ c ^ - v - t , k\^ 

CHECK 
APPROPSlATt 
BOX TO 
iNOCffrtsw-n 
OONOmON '-' 

AOUTTARO 

Well Construction Details 

(attach boring log and well tompletion fonn) 

SUtic Water LeveKS.W.L) = I ' t ^ L f t . (be low t o p of casing) 

BT.O.C. 

Top Filter Pack n Uh.OO ft. B.T.O.C. 

Bot t FiKer Pack = V 7 s g ft. B.T.O.C. 

Screen Length = / ' f ^ f t . 

Borehole Radius = O t - r ft. 

Well Pipe Radius o Otj/3 f t . 

Stickup = - ^ - ^ ft. above/below grade 

Filter Pack Porosity n O-^O 

Circle type of wel l : (fullyT^rtially penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L, H, D, etc.) 

DEFINE 

L > 

H -

D • 

Rw = 

Dd <s 

HEIGHT THROUGH WHICH WATER ENTERS WELL/AQUIFER • z / . r o 

HEIGHT OF WELL BELOW WATER TABLE 1,7.S^ (ft) 

(ft)* 

DEPTH TO IMPERMEABLE BOUNDARY a 1.1. ^ H ( f t )** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER a c>.t.S- (ft) 

ln[(D - H)/Rw] » ct.u , if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

I K - /. I I ̂ 10 

If s.w.l. is below top of screen, then L 
Based on knowledge of site geology. 

H. L 



Page 2 of 9 
Job No. 7ft3 
Well No. >^vaT 

CONDmON#1. IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

lyRw » ). 

A • j ^ ^ B» yi/A (N/A if not applicable). 

CONDITION #2. IF D • H (i.e., well fully penetrating, use Figure 1 to find C value using 

L r t l w - J ? t ). 

C - . j ' . ^ (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain Tg, Yo (beginning), Tt, and Ŷ  (end) from straight line portion of plot (attach plot at back). 

To • O./o ,Tt - / r ,Yo o / . f o ,Yt o / S 7 

T = T - T S i (sec) 
t o _^^^ .^—^—^— 

Complete Page 5 in its entirety. 



HOUWEH AND RICt : (iNUUNDWATEN HYUHAULICS 

11 

12 
A 

AND 
C 

10 

1 

-

^ 

— 

• 

— 

I M'l i 1111—*—I ' I ' I'l I 1111 '—I • I < I 'I I 111| ' n I I 11| 

8 

6 -

4 
57 

2 -

PLEASE ANNOTATE 

I • I I I l l I I I I 1 1 1 I I I I l l I I l | i I 1 i • i . I l l M i l l I I I I I I l l _ 0 

r 

B 

5 10 50 ^'lOO 5 0 0 IOOO 

FIGURE I CURVES RELATING QKFFICIENTS A . B . A N D C TO L/Rw 

I .^1C I O C^ "V 
i t — s^ cr cn 
1 ^ —t tu t m 

I 2 
^ 1 O Ut 

O I 



Page 4 of ^ 
Job No. 1 ^ 
Well No. r7i*j>HJ3 

PLOT y versus t (from field data, attached at back): 

where: 

t • time measured in field during slug test 

y • depth to static water table minus depth to falling water level (for slug injection) 

or 

y • depth to rising water level minus depth to static water table (for slug removal) 

Plot t on x*axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

X o -

t a 0 

t(min.) 

a .oo 

o oS 

a./o 
o.tr-
r\ iJ> 

0 3 

d ) i ' 

/ o 
i . r 
z.o 

?'^ 
^ . o 

< - * 

i^.o 

l . O 

S.W.L. . / f% 

y(feet) 

1../7 

/ .S I 
f- lo 
i.df 

i f f i 

/.fl? 
/ . A l 
/.67 
/ .B l 

/ • & 7 

i .d^ 
Ids' 
/ s r 
/ar 
y/SS-

t(min.) y(feet) t(min.) y(feet) 



Page 5 of ^ 
Job No. i k r -
Well No. /wwt^A 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

WeH Radius (ft) - no^V 

Boring Radius (ft) • o.x.-'r 

Filter Pack Porosity o / 1 . 3 0 

PARTIALLY PENETRATING WELL: 

A (from chart) • / ^ A (N/A if not applicable) 

B (from chart) a ^ ^ (N/A if not applicable) 

FULLY PENETRATING WELL: 

C(from chart) • J ^ 7 (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) • Z l S H 

Dd • ln[(D.H)/Rw] • £>- / / (mustbe <6) 

H, Height of Well Below Water Table (ft) » V J . T ^ 

L. Height Through Which Water Enters Well (ft) • 2, / . ro 

Rw, Radius from Well Center to Aquifer (ft) • o . t .s ' 

T, Time in seconds ( T f To) • ^ ' 

Yo, Starting Y (ft) • >• ?o 

Yt, Ending Y (ft) - , 3 1 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): (J^^^ ^ ^ ^ f ^ j ^ ^ / ^^ 1 . . i 1 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



0 
0 

27 

2 7 
<-> 
0 

1 

. 0 8 

. 2 5 
0 . 3 

3 . 9 
. 5 4 

. 5 4 
1 .5 

84 
1 .9 
. 8 7 

SLUB TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. O. 2-17-89 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW403 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (ft) = 
BORING RADIUS (-ft) = 
FILTER PACK POROSITY = 
A (-from chart) = 
B (from chart) = 
C (from chart) = 
D. DEPTH TO IMPERMEABLE BOUNDARY (ft) = 
Dd. = ln((D-H)/Rw) = 
H. HEIBHT OF WELL BELOW WATER TABLE (ft) = 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (ft) = 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (ft) = 
T. TIME IN SECONDS (Tt-To) = 
Yo. STARTING Y (ft) = 
Yt. ENDING Y (ft) = 

CALCULATE Rc 

Rc = O.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 4.274485 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE ln(Re/Rw> 

ln(Re/Rw) = 3.580441 

FIND HYDRAULIC CONDUCTIVITV (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR ln(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. ln(Re/Rw) = 4.274485 
FULLY PENETRATING. ln(Re/Rw) = 3.580441 

THE CORRECT VALUE OF ln(Re/Rw) IS: 3.580441 

CALCULATION 

K in ft/sec - 3.66E-07 

K in cm/sec = 1.12E-05 
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^NUS 
L J CDRPORATCrsi 

BORING NO. / I * ) ^ 

OVERBURDEN 

MONITORING WELL SHEET 

PROJECT ^ / / ( f^^P Afg. 
PROJECT NO. 7 W 
ELEVATION 
FIELD GEOLOGIST-_S3s^£2efe££ifi. 

LOCATION *^"^**^ f iu-i , / ^ 
BORING (A^^W 
DATE ^y<Y/^ . 

TaZ A L . ^ K I C U ' DRILLER 
DRILLING . p 
METHOD ^ ' ^ * ^ ' ^ 
DEVELOPMENT / 
METHOD ^ " ^ ' - ' n - / r U J - ^ 

— ELEVATION OF TOP OF SURFACE CASING 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: awCAJcnr P^N 

ID. OF SURFACE CASING 
TYPE OF SURFACE CASING 1 - f i S ^ IZ££L. 

RISER PIPE I D . fe 
TYPE OF RISER PIPE: ToJ^vig: 4o PYC 

BOREHOLE DIAMETER: 6" 

TYPE OF BACKFILL: \/o^g«^y <i^«/r 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: Sejuto'^tTK PH^/ i is 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: StAifJouLS. AO P^C 

SLOTSIZEx LENGTH: ^ o»f> " f ^ ' 

ID . OF SCREEN: 2>" 

2&SL 

L2JL 

Z-S" 

TYPE OF SAND PACK: ' £ ^ - •40 s.i^*A JAt̂ tis 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • /lo<£ FcOti Go- 4 y 

— Or3,..»*^T r i tA> ^' iT'AO — 

ELEVATION / DEPTH OF HOLE: 

- ^ 

^ t r 

( ^ 



^ I X I U S 
I i J CORPORATIOM 

Sample 
Number 

^ ^ 
lif^ 

000 
001 
002 
003 
004 

005 
006 
007 
008 
009 

010 
*^ oil 

012 
013 

*-• 014 

015 

t^ 

016 
017 
013 
019 

*— 020 
021 
09!? 

u- 023 
'">?4 

025 
• ^ 025 

027 
029 
029 

t ^ :30 
0 31 
0 32 
033 
034 

035 
1 ^ 036 

037 
033 
n-iQ 

040 
•:4L 

i. C42 
043 
:3 4 4 

vteuL Ato. . 'At^VQ^ mvAn»^:. DATg : /V/y? 

Time 
(min ) 

0.0000 
0.0033 
0.0067 
0.0100 
0.0133 

0 
0 
0 
0 
0, 

0, 
0, 
0, 
0 
0, 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0667 
0833 
1000 

0.1167 
0.1333 
0.1500 
0.1667 
0.1833 

0, 
0, 
0, 
0, 
0, 

2000 
2167 
2333 
2500 
2667 

0 . 2 3 3 3 ' 
0 . 3000" 
0 . 3 1 6 7 ' 
0 . 3 3 3 3 
0 . 4 1 6 7 

0 
0 
0 
0 
0 

0 
1 
1 
1 

50CO 
,5833 ' 
,6667" 
.75C0' 
.9333" 

3333 
4167 ' 
5C00" 
5 8 33" 
6667 

JH»# SLUS m / t , u - r 

ALM. 
J : I . I 3 
,A2./C 
• ^ / • f j 

MALL 
• i l . i^ l 

M J M . 
_̂_̂ o9 

3.1.St> 

im 
j i L M . 
2L±L 
^ L i i 
XI. bX 

JJJJ 
Jl.f^. »=>> 

JLA£_ 
tA'.F^ 

AL8£. 
j 2 l j g i _ 

.AIM.. 
J l , ff<^ 
2 /, b ^ 

^ 1 . 8 ^ 
'^1- fiS 
^l . f^S' 
. l ibs-
JI .8S 

2LM_ 
ILU-

^(J 'M. MJSA 
.^LM. 

9167 j i . ^^^ 
0000 , 7 / . 7 T 
C 3 3 3 _ 2 £ i _ 
.i.6 6 ' _ H, K.:> 
2500 V/,/p.i 

im 
2LI1. 
M J i ^ 
"il. 8 i 
•xV. P3 



Sainple 
Number 
045 

"046 
047 

l048 
_049 

050 
051 
052 
053 

'_ 054 

055' 
056 
057 
053 

I 059 

• 060 
" 061 
062 
0 61 

_ 064 

I 065 
066 

_ 067 
_ 068 
_ 069 

" 070 
_071 
_072 
_073 
_074 

"075 
076 

"077 
"078 
"079 

^080 
_081 
_082 
_083 
_084 

l085 
_086 
_087 
_088 
089 

( m i n ) 

1 . 7 5 0C J l . f i l ^=-2^ i\o .ty.JUr\ I 

1 . 8 3 3 : - 2 i . f i 3 
1 .916- ; 21 . f i^ 
2 . Q 0 Q C .21 J?.'? 
2 . 5 -2 / . f t l 

3 . 0 21,01 
3 . 5 2 1 . ^ i 
4 . 0 J l . B / 
4 . 5 J l . f i l 
5 . 0 2 1 . fii 

5 . 5 2 / . f i l 
6 . 0 2 l . f H 
6 . 5 JZ/, « / 
7 . 0 J I . Q i 
7 . 5 .21. ,s7 

8 . 0 J2/. J^/ 
8 . 5 -2/. (^0 
9 . 0 J l / . f^C 
9 . 5 . " / . F ^ 

1 0 . 0 l / . f i n 

1 2 . 0 ^/.fiO 
1 4 . 0 o?/. «?0 
1 6 . 0 J M ^ 
1 9 . 0 J l - ^ 0 
2 0 . 0 ;?/ .R0 

2 2 . 0 J>/..7S 
2 4 . 0 .2 . / .7^ 
2 6 . 0 ; i / . 7 S 
2 9 . 0 JLl.lff 
3 0 . 0 : i / . 7 « 

3 2 . 0 .2/ .7f i 
3 4 . 0 ; i ; . 7 0 
3 6 . 0 a / . 7 « 
3 8 . 0 2 1 . 1 9 
4 0 . 0 J . / . 70 

4 2 . 0 J./.-7« 
4 4 . 0 .2 / .70 
4 6 . 0 J?; .7f l 
4 8 . 0 A M ^ 
5 0 . 0 J i l . i e 

5 2 . 0 ; i .7-7 
5 4 . 0 A .7fl 
5 6 . 0 ^ / . 7 1 
5 8 . 0 - z / . 7e 
6 0 . 0 ^1.17 



Pagel of (0 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

WELL NUMBER: 

</J£i>PART> At=R 

lf<a3 

J I u J u U L , ^ t / n f m TEST BY/DATE: 

CALCULATED BY/DATE: ~(AJtc/U,^ t . ^ / ^ 1 

CHECKED BY/DATE: T.\L,.y.\. l / i jd 'y 

CHECK " 
APPfWPRWTt 
BOX TO 

irocxri sMO-n 
CONOmON ' - ' 

-n.dt i i 
hi^r—^Coct 

W1.5C 

AQUnARD 

Wall Conttruction Details 

(attach boring log and well completion fonn) 

SUtic Water Level (S.W.L) s / ? f e 8 f t . (be low top of ca i i ng ) 

B.TO.C. 

Top Filter Pack = ZC.c»0 ft. B.T.O.C. 

Bott Filter Pack = ••7a~ ft. B.T.O.C. 

Screen Length = i S " f t . 

Borehole Radiut = P I T ft. 

Well Pipe Radius o O.0& ft. 

Stickup s t s " ft. above/below grade 

Filter Pack Porosity o A S O 

Circle type of wel l : ( m l ^ a r t i a l l y penetrating, tf fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L, H, O, etc.) 

DEFINE: 

L 

H 

D 

Rw 

Dd 

HEIGHTTHROUGH WHICH WATER ENTERS WELL/AQUIFER - g,/.r<3 

HEIGHT OF WELL BELOW WATER TABLE • t ? 8Z. (ft) 

DEPTH TO IMPERMEABLE BOUNDARY a ^.r^Z. ( f t )** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER o g 1,^" 

ln[(D - H)/RJ = ^--// 

(f t) ' 

(ft) 

INPUT DATA PAGE 

, if > 6 USE 6 HERE, AND AS THE INPUT VALUE FOR Dd ON THE 

- / -

' If s.w.l. is below top of screen, then L • H. 
** Based on knowledge of site geology. 



Page 2 of 1^ 
Job No. i h 
Well No. /*M**Ho3 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to f ind A & B values using 

L/Rw » Sfe ). 

A • /VA B • ^ J A (N/A if not applicable). 

CONDITION #2. IF D a H (i.e., well fully penetrating, use Figure 1 to find C value using 

L/Rw = ^ fc ). 

C - 3.? (N/A if not applicable). 

Please show your work on Figure 1. 

Goto Page 4 and plot field data as instructed. 

Obtain TQ, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

T o - 0 7 r , T t - / . ^ ,Yoa / r c , Y t ° /.SL. 

T = T - T = ^ / ^ (sec) 
t o 

Complete Page 5 in its entirety. 



14 

BOUWER AND RICE : GROUNDWATER HYUHAULICS 

T—I » I » I ' l I 1111 '—I ' I • M| I 1111 ' — I — • I > I ' I I I 1 1 1 ' n M I >| 

12 

A 

C 
10 

8 

4 
3*? 

PLEASE ANNOTATE 

I I I I I I i I l i I I I I I I I l l I l l l l I J • I I I l l I I I I I J I I I I I I 

B 

0 
10 50 '^lOO 5 0 0 IOOO • r n ivi o »> 

FIGURE I CURVES RELATING QfcFFICIENTS A . B , AND C TO L/Rw j | ^ [" 
zr cn 
O I J J 



Page 4.of / 0 
Job No. I E ^ L Z L 
Well No. h i^L^i 

PLOTy versus t (from field data, attached at back): 

where: 

t B time measured in field during slug test 

y • depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

t » 0 

t(min.) 

O.oo 
oos-
O.St. 

O.IS-

/ n 

/ 5" 
Z..D 

- s-.s" 
s o 

Y..3 

:>r.3 
6,.0 

7.0 

S.W.L. -/fx5 

y(leet) 

%.o/ 

i d i 
/.u> 

/ S I C 

/r*/ 
/ r 2 . 

/ r i 

/ T / 

/ r / 
/st> 

/ ^ o 

^ y o 

/ v ? 

^ TT^^tj.jc^ ^ . i ^ / y^* . O.OS'-

t(min.) y(feet) 

, 

t(min.) y(feet) 

• 

O. i ' ^ . -M. , 



Page 5of /o 
Job No. TicT> 
Well No. »iuyJ3 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

Ooii 
O . i . ^ 

<J?.3tp 

PARTIALLY PENETRATING WELL: 

A (from chart) 

B (from chart) 

j A J A 

/i/A 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) 5.9 (N/A if not applicable) 

D. Depth to Impermeable Boundary (ft) • t - l S ' ^ 

Dd • lnt(D.H)/Rw] • b^H (mustbe s6) 

H, Height of Well Below Water Table (ft) - in.6'U 

L, Height Through Which Water Enters Well (ft) 

Rw, Radius from Well Center to Aquifer (ft) • _ 

T, Time in seconds (Tt • TQ) B 

Yo, Starting Y (ft) • t S L 

Yt. Ending Y (ft) B {.St. 

• t^ .SO 

o ^ ^ 

.^1£1 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): c / w ^ ^ . ^ . . . ^ j > a . , ^ ^ , . ^ . ^ L / . ^ , , . ^ ^ ^ / . 

//>.y^^^ ^J^^i,^ ^ , ^ 
^f* . ' ' t iy ' .-v 

/^c^ U L u ^ . . . 7.,/ /,.,j ,^,^^jj ( / . : r ^^ t ) 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW403 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (-ft) = 0.08 
BORINB RADIUS (+t) = 0.25 
FILTER PACK POROSITY = 0.3 
A (-from chart) = 
B (-from chart) = 
C (from chart) = 3.9 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 27.82 
Dd. = ln((D-H)/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (ft) = 27.82 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (ft) = 21.5 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (ft) = 0.25 
T. TIME IN SECONDS (Tt-To) = 45 
Yo. STARTING Y (ft) = 1.56 
Yt. ENDING Y (ft) = 1.52 

CALCULATE Rc 

Rc = O.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE ln(Re/Rw) 

ln(Re/Rw) = 4.283681 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE 1n(Re/Rw) 

ln(Re/Rw) = 3.586891 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 4.283681 
FULLY PENETRATING. In(Re/Rw) = 3.586891 

THE CORRECT VALUE OF In(Re/Rw) IS: 3.5B6B91 

CALCULATION 

K in ft/sec - 1.12E-06 

K in cm/sec = 3.41E-05 



^ M ' ? ' ^ 

_^^ 

1 -

^^ [: 
•^ifjs^itxitcxtt 
'tfTiTit^/^f^ 
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. . . . . 
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i 1. . .-
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— 
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— 
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1 
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' • .*? 

"~! 

^ / ,0 

T/-^C 
t ' S l . O « v ' J J 

-±r. 
i.s- v . ? v.y J-.^ 



NUS 
LUHHGRAnOSi 

BORING NO. 

OVERBURDEN 
MONITORING WELL SHEET 

/1*MQ5 

PROJECT f f l i l ^ f^ ' - i Af? 
PROJECT NO. J i t 2 
ELEVATION 

I n r A T i n M ^it.*irrA J^AULU.TX 

prtPiKin MU)i-03 
DATE 

FIELD GEOLOGIST TrY/fi^i^^P 

5 Myt 
CO. C 4<.M/fO DRILLER 

DRILLING . „ 
METHOD ^ ' ^ ^ ^ " ^ 
DEVELOPMENT WCVeLUKMtr^T / 
METHOD ^*_/yf7-//3^;/Vy_ 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK. UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: Owg^grg rAi^ 

^ 2 - 7 

- ? r 

ID. OF SURFACE CASING: J t ^ 
TYPE OF SURFACE CASING ^SX ̂ s-recL. 

RISER PIPE I D . fe 
TYPE OF RISER PIPE: S'̂ AttottM. 4o PVC 

BOREHOLE DIAMETER: 6 " 

TYPE OF BACKFILL: \/o^g«-^y ^AOUT 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: Se^io'^ 'TT f ^ t ^ ie i t 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: - g * i € a / ' ^ ^ Pyc 

SLOTSIZEx LENGTH: O o / O * / s r ' 

1.0. OF SCREEN: 2>" 

z^r 

J2S. 

Z-S" 

TYPE OF SAND PACK: ^x?-*»o s.i./t*i JA^IS 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • / locc PLQii Qo- 4 y 

— 05^3.<^gM T ritA> <»«r- ^ o — 

ELEVATION / DEPTH OF HOLE: 

^ 

j±SL 

LQL 



J—I CORPORATION 

Sample 
Number 

000 
001 
002 
003 
004 

005 
006 
007 
008 
009 

010 
Oil 
012 
013 
014 

015 
016 
017 
013 
019 

020 
021 
022 
023 
024 

025 
025 
027 
029 
029 

:30 
031 
032 
033 
034 

035 
0 3 5 
037 
0 3 8 
0 3 9 

040 
C4L 
C42 
0 4 3 
04 4 

S T U T I C . W 4 7 r < U ^ t L . 

£iCVAT7»*/ WMryic 

VA-rg : 'Inji^ 

T i a i e 
( m i n ) 

0.0000 
0.0033 
0.0067 
0.0100 
0.0133 

Siyt€ /N /o t i r 

f(SM/t£t/cM. Tv<N»rJ1^2? y p ; I P - ^ 

S L U S IK/ifu-r 

ILM. 
trCJb 

2=L55-
U.̂ iA 
VLSI. 

0 
0 
0 
0 
0 

0 1 6 7 
0 2 0 0 
0 2 3 3 
0 2 6 7 
0 3 0 0 

UJiL 
u j t : L 
1JAJ=_ 
i i r S ' 
^ • s i 

0.0333 
0.0500 
0.0667 
0.0833 
0. 1000 

1.1. s-r 

TJLIS. 
zi.G<i 

0, 
0 
0. 
0, 
0, 

1 1 6 7 
1 3 3 3 
1 5 0 0 
1 5 6 7 
1 8 3 3 

U7!r_ 
IV. 7Z. 
z^q^ 
Zt.lC 

zno • 

0.2000 
0.2167 
0.2333 
0.2500 
0.2667 

l,t.^C 
i^LdS-
U.CO 
Li.s<l 
2.77^ 

0 . 29 3 3 2,V.?o 
0 . 3 0 0 0 >> c> J7 
0 . 3 1 6 7 LCVZ, 
0 . 3 33 3-Ls--1^ 
0 . 4 1 6 7 i J . ' / C 

^ y7g4/vggw>CCj<- Dnrut.9ft> 

0 . 5 0C0 i^i.tjo 
0 . 5 9 3 3 u . u Q 
0 . m i zj.hit. 
0.75C0 L/.tW 
0 .933 3 J - A j j 

0 . 9 1 6 7X/ .Z3 
1 . 0 0 0 Oi^/.m 
1 . 0 5 3 I n u . z J 
1 . 1 6 6 7 ?^/.L/ 

2 5 00 2-/.Z./ 

1 . 3 3 3 3 i . / . L J 
1 . 4 1 6 7 2 . / . L O 

5 00Qa-/-:.t^ 
5 8 3 3 i A i £ _ 
6 6 6 7 2_/.Lx> 



S a m p l e T i m e 
Number ( m i n ) 

045 1 . 7 5 0 C i r L O " 
0 46 1 • 8 3 3 :JLL1=2_ 
0 4 7 1 .9167i . | .LO 
0 4 8 2.00QCLI.U? 
049 2 .5 U 11 

050 3 .0 u . t ' i 
0 5 1 3 . 5 j i 
05 2 4 . 0 u . i 8 
053 4 .5 U.lf f 
054 5 . 0 u . i i 

055 5 . 5 U . I 6 
056 6 . 0 TJ. IB 
057 6 . 5 tA.id 
058 7. 0 u . n 
059 7 . 5 ^ . n 

060 8 .0 U . i l 
061 8 .5 u . n 
062 9 . 0 1 1./-? 
0 63 9 . 5 2J . IC 
0 64 1 0 . 0 2.1.1b 

0 6 5 1 2 . 0 'U.IL 
066 1 4 . 0 t-i <5 
0 6 7 1 6 . 0 U . l ^ 
068 1 3 . 0 7-1.1-^ 
069 2 0 . 0 -̂  V. H 

070 2 2 . 0 7.1. H 
0 7 1 . 2 4 . 0 1.1. l i 
072 2 6 . 0 -^/.z-/ 
073 2 3 . 0 -iJ.iS 
0 74 3 0 .0 r-A/i 

0 7 5 3 2 . 0 L / . / 7 
076 3 4 . 0 ^ . ; . / 5 
0 7 7 3 6 . 0 T././3 
078 3 8 . 0 T.I., 
079 4 0 . 0 u . i L 

080 4 2 . 0 U . n . 
081 4 4 . 0 ZJ.//-
082 4 6 . 0 -U. i^ 
0 8 3 4 8 . 0 ZJ.i 
084 5 0 . 0 "L/./z. 

085 5 2 . 0 1.I.II 
086 5 4 . 0 t . / / / 
087 5 6 . 0 3 / / / 
088 5 8 . 0 T-///"" 
0 8 9 6 0 . 0 ' Z / . / / 



"Sample Time ' 
Number (min 

"^090 6 2 . Q't-^.jo 
.091 6 4 . 0 T^.io 
092 6 6 . 0 U.iO 
093 68.0T^/. /o 

.094 7 0 . 0 xA.iO 

.095 7 2 . 0 Z J ^ 

.096 74 .0 2,1.a 

.097 76 .0JLi i f i l 
098 7 8 . 0 'U.o'i 

.099 8 0 . 0 _ L i i £ l 

100 82 .0 j - / ^u i 
101 8 4 . 0 Z^/.ol 

.102 8 6 . 0 L/-6ft 

.103 8 8 . 0 w a 

.104 9 0 . 0 2 i £ ^ 

105 9 2 . 0 
106 9 4 . 0 
107 9 6 . 0 
108 9 8 . 0 

.109 1 0 0 . 0 . 

'110 1 1 0 " 
'111 120 
'112 1 3 0 " 
"113 1 4 0 " 
; i l 4 1 5 0 _ 

"115 1 6 0 " 
"116 1 7 0 _ 
"117 1 8 0 _ 
118 1 9 0 _ 

.119 2 0 0 _ 

"120 2 1 0 ~ 
"121 2 2 0 _ 
"122 2 3 0 _ 
"123 . 2 4 0 _ 
; i 24 • 2 5 0 _ 

'125 2 6 0 ~ 
"126 . 2 7 0 _ 
'127 2 8 0 _ 
128 2 9 0 _ 
129 300 

130 310 
131 320, 

.132 330. 

.133 340. 

.134 350, 

m 



Page 1 of ^ 

INPUT DATA FOR 123/SLUGCALC PROGRAM. REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

WELL NUMBER: 

I t LZ 
A \ \ A / 5 0 / 

CHECK O " 
APOROPRIATE 
BOX TO 

CONOmOH ^ 

u. 

f k -

T " T 

\ LJ \L^ . 

AOUTTARO 

TEST BY/DATE: '^•\''^ '. ' ^ ' ^ / ^ ^ 

CALCULATED BY/DATE: T O J U ^ J L . - ^ ^ / i , / ^ 1 

CHECKED BY/DATE: Q. .Jsc-ui..-^ c /Z^o / .y 

WeH Conttruction Details 
(attach boring loo and well completion fonn) 

SUtic Water Level(S.Vtf.L) = 7./"7 ft. (below top of eating) 

B.TO.C. 

Top Filter Pack = Z . B 1 ft.B.TO.C. 

Bott Filter Pack = Z - /87 ft. B.T.O.C. 

Screen Length = /5~ ft. 

Borehole Radius = O-t-S ft. 

Well Pipe Radius = O.o6 H. 

Stickup B O. tZS ft. abov^Mlow^rade 

FiKer Pack Porosity = O. ^O 

Circle type of well i^fullyj|£>^i^<t^penetrating. tf fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and itt 

position relative to L, H, O, etc.) 

DEFINE 

L -

H -

D > 

Rw • 

Dd a 

HEIGHT THROUGH WHICH WATER ENTERS WELL^AQUIFER - IH-. IO W * 

HEIGHT OF WELL BELOW WATER TABLE - / ^ l o (ft) 

DEPTH TO IMPERMEABLE BOUNDARY - H l O ( f t )** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER a Q. 2.5- (ft) 

ln[(D-H)/Rw] » ,wA if >6 USE 6 HERE, AND AS THE INPUT VALUE FOR D j ON THE 

INPUT DATA PAGE 

J ,o^^ /O' 
* if s.w.l. is below top of screen, then L 
* * Based on knowledge of site geology. 

H. 



Page 2 of ^ 
Job No. l i ( r r ~ 
Well No. .»i»j.so/ 

CONDITIONAL IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L/Rw = _ \ ^ ) -

A • A M B • /vjA (N/A if not applicable). 

CONDITION #2. IF D a H (i.e., well fully penetrating, use Figure 1 to find C value using 

L/Rw »Sd.B )• 

C a 3 o (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain To, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To - O.S-Q ,Tt a /.so . Yo a i . o i , Yt a Q.Q, / 

T = T - T ( p O (sec) 
t o —^—^^^^—^— 

Complete Page 5 in its entirety. 



11 

12 
A 

AND 
C 

10 

-

-

. 

— 

. 

• 

—»i 

BOUWER AND RICE : GROUNDWATER HYUNAULICii 

' I M ' l I I i I I • 1 • I • I ' l I 1 ^ 1 *—I ' i < I ' I I I I l | I ' I V I 

8 

T o 

2 -

PLEASE ANNOTATE 

. ( 

B 

Tr 

I • 1 I I I I l l I I I I I 1 1 I I • I • I |l I I I I 1 i . i . I .1 I I I l l I . I - I 0 
5 10 5CP* 100 5 0 0 IOOO 

FIGURE I CURVES RELATINQ COEFFICIENTS A , B , AND C TO L/Rw 6 - iS'' ^ IO 
r 
I o I 

I o u> 



Page 4 of ^ 
Job No. I i c 5 
Well No. m i ^ i 

PLOT y versus t (from field data, attached at back): 

where: 

t a time measured in field during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axIs (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

X,-

X. -

t a 0 

t(min.) 

O o o 

o . o ^ 

o.osr 
O./O 

o./s-
O. l -O 

0.2-6 ' 

0 . 3 0 

O ^ ? 

O . M l 

0 .5T? 

0.6C 

0 .75 -

A O O 

i-zs-
/ ' T o 

1 . 1 ^ 

-Z.Oo 

Z .so 

•? o 

s.s-
</:0 

sr.o 

S.W.L a7./1 

y(feet) 

1.13 

l U C 

I.U3 

/ . S ^ 

H I 

I.^O 

i .y i 
i^/b 
/ L V 

i-is-
/ . o l 

o.W 
o.d') 
o . l i 

0.6,8 

o.y i /gfi 
0 . ^ 

o s - T 

O.^' i 

OYV 

o.<i-i 

o. is 
o.zH 

) 
t i 

t(min.) 

fc.o 
1 . 0 

y(feet) 

0 . 3 0 

0 7,1 

t(min.) y(feet) 



Page 5 of ^ 
Job No. l ^ C T " 
Well No. joascU. 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

0.06 
O.ZS 
O.'io 

PARTIALLY PENETRATING WELL: 

A (from chart) a 

B (from chart) a 

A/A 

uo/A. 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) 3 .0 (N/A if not applicable) 

N . I O D, Depth to Impermeable Boundary (ft) 

Dd • ln((D-H)/Rwl a ^ ^ (must be £6) 

H, Height of Well Below Water Table (ft) a H l o 

L, Height Through Which Water Enters Well (ft) a t j . i o 

Rw, Radius from Well Center to Aquifer (ft) a tf.rs" 

T, Time In seconds (Tt - TQ) a g,o 

Yo,Starting Y(ft) a / . o i 

Yt. Ending Y (ft) - o g 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): . . ,y . , 

r - ^ P ^ . L i . ^ > ^ - . - / . , . . « . . 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation fi le on the Hard Disk. 
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! ~ T ; ^ NUS 
LUM-ORATPN 

BORING NO.: M w / 5 ' O I 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT -^^'^''-'•^'^^—AER. 
PROJECT NO. 3 1 ^ 
ELEVATION 
FIELD GEOLOGI^*^ '^ •^''•^^ j-vvgt>£.̂ :,//̂ /̂ Z> 

LOCATION Ja^:Liin7j_^i4j,s__TV 
p r tP iM f : / > ^ W 5 - o / 

DATE ^Z-A'J/^^g 

DRILLER VA/. CA^.t>^^;rLL 

DRILLING 
METHOD ^ " ^ RorAiLW 

DEVELOPMENT 
METHOD ^ ' " - Lji=T/i»,AiLjti^ 

GROUND 
ELEVATION 

/yt\Areiu/u,i 

' ^ ' S . S . 3c*jCt*J 

IZ 

M*-

!:4 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: c^^c.^,rr<-. "ap 

- o . ' Z S -

ID . OF SURFACE CASING: _ _ i £ 
TYPE OF SURFACE rAcmr: . r r g g ^ » s -

RISER PIPE I D . - ^ 
TYPE OF RISER PIPE: Jc^£t>ty^ *»o P\/C 

BOREHOLE DIAMETER: _ 4 ^ 

TYPE OF BACKFILL: VPM^f^Y ^g- ' " ^? ' 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: B i r ^To^ . re : P E L L I L T S 

DEPTH TOP OF SAND PACK: 

• ELEVATION / DEPTH TOP OF SCREEN: 

• TYPE OF SCREEN: ^TZA^y t̂-tLSi s r e c L 

SLOTSIZEx LENGTH: a . o i o " / T ' 

ID . OF SCREEN : _ L ! ! 

Z . S 

3 . 0 

4.3 

TYPE OF SAND PACK: 7_o - ^ Q SII.,(.A>. S A ^ O 

ELEVATION / DEPTH BOTTOM OF SCREEN: lil. 
ELEVATION / DEPTH BOTTOM OF SAND PACK: Z Z . O 
TYPE OF BACKFILL BELOW OBSERVATION . 
WELL: ' /Vot-c Pt-u& (gg>/roA^.7g \r^^Afi£,i3t\ 

•̂ o Z B ' 

•ELEVATION/DEPTH OF HOLE: 3 1 . O 



SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24. 1989 
JOB NO: 7863 
WELL NO: MW501 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) < i-f no value, leave blank) 

WELL PIPE RADIUS (-Ft) = 0.08 
BORING RADIUS (-ft) = 0.25 
FILTER PACK POROSITY = 0.3 
A (•from chart) = 
B (from chart) = 
C (-from chart) = 3 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 14.7 
Dd. = ln<<D-H)/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 14.7 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (-Ft) = 14.7 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (ft) = 0.25 
T. TIME IN SECONDS (Tt-To) = 60 
Yo. STARTING Y (-ft) = 1.07 
Yt. ENDING Y (ft) = 0.61 

CALCULATE Rc 

Rc = O.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 3.703765 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 3.115110 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 3.703765 
FULLY PENETRATING. ln(Re/Rw) = 3.115110 

THE CORRECT VALUE OF In(Re/Rw) IS: 3.11511 

CALCULATION 

K in +t/H.ec = 2.31E-05 

K in cm/sec = 7.03E-04 



3 ^ 

l\IUS 
CORPORATlOfSi 

f 

^ 

^ ^ 

^ 

iX-

^ 

\^ ̂  

/ 

y ^ 

fcX 

^ 

^ 

• 
• -

• ^ 

y 

^ 

S a m p l e 
Number 

000 
0 0 1 
002 
0 0 3 
004 

0 0 5 
0 0 6 
0 0 7 
0 0 8 
009 

010 
O i l 
012 
0 1 3 
0 1 4 

0 1 5 
0 1 6 
0 1 7 
0 1 3 
0 1 9 

020 
0 2 1 
0 2 2 

. 0 2 3 
0 2 a 

0 2 5 
026 
0 2 7 
0 2 9 
0 2 9 

: 3 0 
0 3 1 
0 32 
0 3 3 
0 3 4 

0 3 5 
0 3 6 
0 3 7 
0 3 3 
0 3 9 

0 4 0 
C41 
C42 
0 4 3 
04 4 .. 

yeLL 
ST/ iTic 

E U v k v t 

T i m e 
( m i n ) 

0 . 0 0 0 0 
0 . 0 0 3 3 
0 . 0 0 6 7 
0 . 0 1 0 0 
0 , 0 1 3 3 

0 . 0 1 6 7 
0 . 0 2 0 0 
0 . 0 2 3 3 
0 . 0 2 6 7 
0 . 0 3 0 0 

0 . 0 3 3 3 
0 . 0 5 0 0 
0 . 0 6 6 7 
0 . 0 8 3 3 
0 . 1 0 0 0 

0 . 1 1 6 7 
0 . 1 3 3 3 
0 . 1 5 0 0 
0 . 1 6 6 7 
0 . 1 8 3 3 

0 . 2 0 0 0 
0 . 2 1 6 7 

. 0 . 2 3 3 3 
0 . 2 5 0 0 
0 . 2 6 6 7 

0 . 2 3 3 3 " 
0 . 3 0 0 0 " 
0 . 3 1 6 7 " 
0 . 3 3 3 3 " 
0 . 4 1 6 7 ; 

0 . 5 0 C 0 " 
0 . S 8 3 3 " 
0 . 6 6 6 7 " 
0 . 7 5 C O ' 
9 . 9 3 3 3 ; 

0 . 9 1 6 7 " 
1 . 9 0 0 0 
1 . 0 5 3 3 
1 . 1 6 6 7 
1 . 2 5 0 0 . 

1". 3 3 3 3 
1 .4167" 
1 . 5 C 0 0 
1 . 5 3 3 3 
1 . 6 6 6 7 

A I . . ; M V A / - 5 ' 0 / g L ^ V M y ^ B H ' f ^ M . T f . l / l j / / ? ? 

W 4 T e t L K t ^ t h O ' ^ l * C ^ ^ t M ^ n m i p . X s L i H ^ ^ . / S ( 6 

•1/ W4T« U^,u*/r€ y*/iN,r,7./7 y o . - / ^ ^ 

JIU* / N / J O P SLUS IH/^uT 

"t-IO 
f .yo 
f.fl? 
9.Vi 
E.at 

S.ac 
cp.ftr 
ct.&H 
fiSH 
&.K3 

f?.fl5 
^.&o 
f7 .77 
fi.l*^ 
5 .11 

A 6/5 
fi.LL 
? . lM 
Q c i 
a.^^ 

8 s-7 

a.sr 
&.5-J-
8.S-1 
8 , ^ ^ 

fi ' ' f l 

g.vr 
s.^:% 
8 . ^ 1 
6.3Z. 

9.Z.V 
f . i T 
O.il 

f i o ( . 
fi.Oi 

i .m 
7 . ^ ^ 
1 .10 
l .d 'd 
7 . S S 

7 . 3 3 
7 . 8 / 
l . f^o 
I . I R 

I ' l l 



Sample Time 
Number (min) 

^ 045 1.750C 777: 
046 1.8332'-7.7V 
047 1.9167 7773 

y_ 048 2.0QQC 7. 72-
^ 049 2.5 "7.66 

s/ 050 3.0 '7.6>f 
\^ 051 3.5 1.5h 

2^ 052 4.0 7,3'r 
053 4.5 7>5J 

.Z 054 5.0 7.5/ 

055 5.5 
• 05 6 6.0 M 

057 6.5 7 V6' 
.ŵ;; 053 7.0 7,vv 

059 7.5 V.VS 

0 60 8.0 7.Vi. 
061 8.5 n.Hl 
062 9.0 7. V(; 
063 9.5 l.i 7 
064 10.0 T I T 

065 12.0 
066 14.0 l . i i 
067 16.0 2"̂ i 
063 13.0 g.̂ "? 
069 20.0 

313 

070 22.0 7^7 
071 24.0 
072 26.0 
073 23.0 
074 30.0 

075 32.0' 
076 34.0' 
077 36.0' 
078 38.0' 
079 40.O; 

080 42.0" 
081 44.0" 
082 46.0 
083 48.0 
084 50.0. 

085 52.0" 
086 54.0 
087 56.0 
088 58.0 
089 60.0 

m. 

1.̂ 5 % 

« 

(V\vA./.5ui ,"j O 



Page 1 of ^ 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

5//g/ygp-P '̂=^3 JOB SITE: 

JOB NUMBER: T J o J 

WELL NUMBER: y^^wSoi 

'//o/g? TEST BY/DATE: 

CALCULATED BY/DATE: S v t / t JJ . . ^ i . ! zU ' i 

CHECKED BY/DATE: f) .j/.t-î .̂-, u/^ujy'f 

CHECK ^ 
APPROPniATT 
BOX TO 

CONDtnON " 

AOUTTARO 

Wel l Construct ion Details 

(at tach bor ing log and w e l l comple t ion f o r m ) 

Static Water Level (S.W.L) = 7 H f t . (be low top of casing) 

B.TO.C. 

Top Filter Pack = ^ - 5 7 ft.B.TO.C. 

Bott. Filter Pack = 2./ . 3T ft. B.T.O.C. 

Screen Length = 15" ft. 

Borehole Radius = O ^ V ft. 

Well Pipe Radius = 0.0.*^ ft. 

Stickup = - a - i i ^ f t .abov^beloMgrade 

FiKer Pack Porosity = g>.?0 

Circle type of wel l : (fullMiartially penetrating. K fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L, H, D, etc.) 

DEFINE 

L -

H > 

D • 

" w 

Dd 

HEIGHT THROUGH WHICH WATER ENTERS WELL^AQUIFER a _ 

HEIGHT OF WELL BELOW WATER TABLE - /f .Tt^ (ft) 

DEPTH TO IMPERMEABLE BOUNDARY = i - i l ^ (ft)** 

/V 7C 

< ^ 1 - ' 

(ft)* 

(ft) RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER 

ln[(D - H)/Rwl = . V.4 if >6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dj ON THE 

INPUT DATA PAGE 

' If S.W.L is below top of screen, then L • H. 
** Based on knowledge of site geology. 



Page 2 of ^ 
Job No. 7|c3 
Well No. /»wJ!n>i 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L/Rw = A/ft ). 

A a j^ct, B • ; J K (N/A if not applicable). 

CONDITION #2. IF D o H (i.e., well fully penetrating, use Figure 1 to find C value using 

L/Rw « 5?.g>f ). 

C o 3 . l o (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, YO (beginning), Tf, and Yt (end) from straight line portion of plot (attach plot at back). 

To = I Z S ' . Tt » Z.C7 . Yo = Q. b ? , Yt o OS J 

T = T̂  - T^ = S 4 ^ ^ r (sec) 

Complete Page 5 in its entirety. 



14 
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BOUWER AND NICE : GROUNDWATER HYUHAULICb 
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IC —• tc- zr a 
f j j —t lui m 
I ? I 2 
I • 2 I O OJ 
I O I . 



Page 4 of ^ 
Job No. T^Li 
Well No. /viwyp. 

PLOT y versus t (from field data, attached at back): 

where: 

t a time measured inf ield during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y s depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

K -

\ -

t = 0 

t(min.) 

O.oo 

O Ol 

o o x 

O 03 

n o ' s -

o . / o 

0 / i -

O ZO 

o.z,s-

O. ?o 

O.- l l 

C T O 

o f , -
l .oo 

/.z-s-
/•s-o 

/ .75-

Z..O 

2. *)-

S o 

J 5" 

-^.o 

S^o 

S.W.L. =7.// 

y(feet) 

/,?? 

A9C 

/ 9 3 

l.<}0 

1-8^ 

/ • l - i 

/.6Y 

t.ST 

/ - i l 

/ . f l 

t z-Ct 

/ . t i , 

oc^^ 

<5.7<? 

^ . G ^ 

0.t^5 

O S7 

o i-3 

O . t l 

0 T 3 

tf 3? 

^ 5 3 

a . 3 i 

t(min.) 

<i> O 

l .O 

y(feet) 

o.m 
o.z.^ 

t(min.) y(feet) 



Page 5 of S 
Job No. T ^ c T " 
Well No. » t̂J'̂ e/ 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

O^o£_ 
o.^-s 
^ • ^ P 

PARTIALLY PENETRATING WELL: 

A (from chart) a 

B (from chart) a 

.AJA 

yOA 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C(fromchart) a 3 . I O (N/A if not applicable) 

0, Depth to impermeable Boundary (ft) a ^y.pc 

Od » ln{(D-H)/Rw] a /v/a (must be * 6 ) 

H. Height of Well Below Water Table (ft) a n.-fc 

L, Height Through Which Water Enters Well (ft) a /c/.?,;, 

Rw, Radius from Well Center to Aquifer (ft) a Q.zs ' 

T, Time in seconds (Tt - To) a ^ ^ 

Yo,Starting Y(ft) - Q . C < ; 

Yt. Ending Y (ft) - 0.^3, 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-B9 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW501 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (-ft) = 0.08 
BORING RADIUS (-ft) = 0.25 
FILTER PACK POROSITY = 0.3 
A ("from chart) = 
B (-from chart) = 
C (-from chart) = 3.1 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 14.76 
Dd. = In((D-H)/Rw) = 
H. HEIBHT OF WELL BELOW WATER TABLE (-ft) = 14.76 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (-ft) == 14.76 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (-ft) = 0.25 
T. TIME IN SECONDS (Tt-To) = 45 
YD. STARTING Y (-ft) = 0.69 
Yt. ENDING Y (ft) = 0.53 

CALCULATE Rc 

Rc = 0.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 3.707468 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE 1 n (Re/Rw,' 

In(Re/Rw) = 3.103348 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECI VALUE FOR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 3.70746S 
FULLY PENETRATING. In(Re/Rw) = 3.103348 

THE CORRECT VALUE OF In(Re/Rw) IS: 3.103343 

CALCULATION 

K in tt/sec = 1.43E-05 

K in cm/sec = 4.36E-04 
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^NUS 
L J _ J coRpanATCDisj 

BORING NO : A \ V A / 5 ' O > 

OVERBURDEN 
MONITORING WELL SHEET 

PROJ ECT S^''-{'p^i^—<dSB. 
PROJECT NO. L l l ^ 
ELEVATION 

LOCATION w//«:w,T/} /g'̂ cLS Tx-
BORING / ^ w g - o / 
D A T E — L k A i i / i i f i 

FIELD GEOLOGIST '^ -<^^w^ • ̂  v /̂gT>&>c/̂ ^> 

DRILLER VV/. C/JcPw^xg^j. 

DRILLING 
METHOD ^ " - ^ R.orAH.w 

DEVELOPMENT 
METHOD ^ " ^ Lj:=T/iKaiu*ti^ 

/ ^ A r e i u A i . i 

ELEVATION OF TOP OF SURFACE CASING 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: g ^ ^ c T ^ ^ r e . =»«.D 

I D . OF SURFACE CASING : _ _ k 
TYPE OF SURFACE rAc iMr : r r E i l L . " s ' 

RISER PIPE 1.0. -fc 
TYPE OF RISER PIPE: J o ^ e a t > ^ 4 o P\/C 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: \^<»«-<rf^Y C^^ooV 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: g g ^ r o A ^ . r g peLLwjTS 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: S T A , ^ , . I L S I s r s .e .L 

SLOTSIZEx LENGTH: a . o i o " / T ' 

I D . OF SCREEN: 2 , " 

j .s-

3 . 0 

4.3 

TYPE OF SAND PACK: Z o - ^ Q s t u t t A s i ' ^ ' i 

ELEVATION / DEPTH BOTTOM OF SCREEN: 111. 
ELEVATION / DEPTH BOTTOM OF SAND PACK: Z Z . O 
TYPE OF BACKFILL BELOW OBSERVATION v 
WELL: ' / l o i - e . PuvCt. ^ g g w r j * ^ . 7 g Vv.4ftE.u) 

•t-o Z ,B ' 

ELEVATION/DEPTH OF HOLE: 3 1 . O 

( » 



p.^rH-

a IXIUS 
CORPORATION 

1 Sample 
Number 

i ^ 000 
001 
002 

^ 003 
004 

005 
M ^ 006 

007 
008 

1 / ^ 009 

010 
t^ 

^ 

Oil 
012 
013 
014 

015 

/ ^ 
015 
017 
013 
019 

-̂̂  020 
021 
022 

i^ 023 
nja 

025 
_^ 025 

027 
029 
0 29 

.^ 030 
031 
0 32 

^ 033 
034 

035 
•- 035 

037 
033 

y 039 

0 4 0 
•:4i 

t ^ C42 
043 
044 

\^iLL N » . : J M ^ o ± _ _ BLtVMr/cti:, 
S T U T I C W 4 T £ € iMt^ELl.Ct * C^HtMcrtmut .df = 7. ll ^ ^ . ^ .//V9 

Time 
(mi.n ) 

0.0000 
0.0033 
0.0067 
0.0100 
0.0133 

SLU # i m c u v SLUS tK/iPwr 

0 
0 
0 
0 
0 

0, 
0 
0 
0 
0, 

0, 
0 
0, 
0, 
0, 

0, 
0, 
0, 
0, 
0, 

0, 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 

lo 
.ox 

J. oi> 
0 1 

"^.00, 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
Ooo/ 
0833 
100 0 

1167 
1333 
1500 
1667 
1833 

2000 
2167 
2333 
2500 
26 6 7 

-zr 0-5 
'vo^ 
^/•.o.-S i 
IZoL 
lilL. 

f i Q^ 

SJ-
IJL 
LL5-XI^ 

ff.6f 

JLkLz. 
ja . 
Jet 

ZM 
±LSL 

2933X151 
3000 if'. 5.Z. 
3167 
3333 
416 7' 

T^^ 
ti. 7 7 
iUZ. 

50C0 
5 8 3 3 
6667 g 
75C0 
9 3 3 3 

f:.2n 
B^H. 
__ / ^ 

TJL 
9167 7,̂ .6' 

:;w JU 
05 3 3" 
1667 
2 5 00' 

do_ 
1 PL 
UA. 
jjg_ 

3333 
4167' 
5 COO 
5 8 33~7 
6667 

1.16 
T75" 

i7^ 



Sample Time 
Number (min) 

045 1.750C l.L'9-i 
046 1.63 3 2 7 . t f7 
047 1.9167 7.4?^ 
048 2.000C l . M 
049 2 . 5 l . S t i 

050 3 .0 7 . 5 ^ 
051 3 .5 1 . 6 0 

^ 052 4 .0 ^ , V 7 
053 4 . 5 7.t/V 

_ ^ 054 5.0 7.VJL 

055 5. 5 l-HO 
0 5 6 6 .0 1.5i[ 
057 6.5 7 3 7 

_i£: 058 7.0 7.J.5" 
059 7.5 T T T 

0 60 8.0 7 . i 3 
061 3 .5 7 3 ^ 
062 9 .0 1 3 \ 
0 63 9 .5 7 . 3o 
064 1 0 . 0 7 . Z ^ 

065 1 2 . 0 1.2(^ 
0 66 1 4 . 0 7.;t^ 
067 1 6 . 0 7 . 3 / 
068 13 .0 7.:?0 
069 2 0 . 0 7 . / ^ 

070 22.0 7 7 7 
24 .0 7 . / 7 

072 26 .0 1 l ( . 
0-3 23 .0 l . l ' n 
074 3C.0 7 . / ^ 

075 3 2 . 0 ' 
076 34 .0" 
077 3 6 . 0 ' 
078 38 .0 " 
079 4 0 . 0 ; 

080 4 2 . 0 ' 
081 4 4 . 0 ' 
082 4 6 . 0 
083 4 8 . 0 
084 5 0 . 0 . 

085 5 2 . 0 ' 
086 5 4 . 0 
087 5 6 . 0 
088 5 8 . 0 
089 6 0 . 0 



Page 1 of 9 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER 

s/ /e .ppaiLb A P & TEST BY/DATE: ^ ^ f W f c f/is/s^ 

WELLNUMBER: y^^ j J /CSOZ-

CALCULATED BY/DATE: J T ^ < . A L > - < « 1 u f I ' l i ' ^ 

CHECKED BY/DATE: V. jL-x^ / .x ' u / i t / f j ^ / f 

CHECK C ] 
APPROPRIATE 
BOK TO 
INOtCATE S V O - D ^ 

ooremoN " 
= 1 ! ^ l . ( ,L 

WeH Conttruction Details 
(attach boring log and well completion form) 

Static Water Level (S.W.L.) = 7.(eZ f t . (be low t o p of casing) 

B.TO.C. 

Top Filter Pack = ^ 86» ft . B.T.O.C. 

Bot t Filter Pack = Z Z . H , ft. B.TO.C. 

Screen Length = I S " f t . 

Borehole Radius = O . T . ^ ft. 

Well Pipe Radius o o . o . ' i ft. 

Stickup c * 0 /*y f t . above(€eloi^rade 

FiKer Pack Porosity a 0 3 o 

. Qrcle type of wel l : ( f u l l y ^ r t i a l l y penetrating. If fully penetrating 

anrtotate drawing appropriately (i.e., show the aquitard and its 

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ ^ ^ position relative to L.H.D. etc.) 
AOUTTARO 

DEFINE 

L -

H -

0 a 

" w 

Dd 

HEIGHT THROUGH WHICH WATER ENTERS WELUAQUIFER - / S . x H 

HEIGHT OF WELL BELOW WATER TABLE > _ / S . l . i (ft) 

DEPTH TO IMPERMEABLE BOUNDARY / g L V (ft)* 

(f t)* 

(ft) RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER = O . Z 5 

lnI(D - H)/Rwl « A/ŷ i . if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR D j ON THE 

INPUT OATA PAGE 

/r-. ^.^7^.^'V/^I 
' If s.w.l. is below top of screen, then L 
* * Based on knowledge of site geology. 

H. 



Page 2 of ^ 
Job No. 7 ^ c r - ~ 
Well No. 'nujsbz 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

l̂ Rw = ). 

A • ^ /̂ytt B • y\^A (N/A if not applicable). 

CONDITION #2. IF D • H (i.e., well fully penetrating, use Figure 1 to find C value using 

L/Rw ° Co .U ). 

C • 3 . 1 . (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain To, YQ (beginning), Tt, and Y^ (end) from straight line portion of plot (attach plot at back). 

To » / O t f .Tt - / 7 r .Yo = ^ - ^Z - .Yt o 0.6V 

T = T^ - T^ = 40 -2 . (sec) 

Complete Page S in its entirety. 



14 

BOUWER AND RICE : GROUNDWATER HYUHAULICS 

>i ' I M ' l I 1 1 1 1 — • — I ' I • I ' l I ( | P | — ' — I • I < I ' I I I i i | * n r 

12 
A 

AND 
C 

10 

8 

6 -

4 

3 1 

2 

PLEASE ANNOTATE 

I I I I I l l I l i I I 1 1 I I I I • I Ij I I I I I I . I . I .1 I I I I I . I . 1 . 1 . 1 

B 

10 50^^,0 100 500 IOOO 

FIGURE I CURVES RELATING COEFFICIENTS A , B, AND C TO L/Rw 
Kk ^ ijC-cr o 
'w —' ' w rn 
l ' Z I O OJ 
I o I • 



Page 4 of ^ 
Job No. 1S(S~~ 
Well No. ^wyt>x. 

PLOT y versus t (from field data, attached at back): 

where: 

t • time measured in field during slug test 

y • depth to static water table minus depth to falling water level (for slug injection) 

or 

y • depth to rising water level minus depth to static water table (for slug removal) 

Plot t on x*axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

% -

% 

t « 0 

t(min.) 

O . o o 

0 . 3 0 

i ^ .sr? 

o i o 

O . / ^ 

0 . 2 . 0 

n.-us-
o . 3 o 

6.VZ. 

rt.ro 

o.SS 

O.IS-

0 . g 3 

J.OO 

/ o 6 
/ / & 

/ . t r 

/ .^ ? 

/57> 

/.57i 

/ . I S -
Z . o 

i . S -

s.w.L. »7.i^ 

y(feet) 

Z.oS 

Z . o z 

/ .97 
/ . f i i 
I l L 

1.1.1 

i-sy, 
/ .TO 

/.3V 
/ . i V 

i . / r 
l o o 
ons-

o.HC 
o.gz. 

0.19 

O I L 

O . l ^ 

o . i o 

n i t ^ S 

0.4.*f 

0-6,1 

O.SW 

•y. 

•X 

t(min.) 

3.0 

H.o 

r .o 
(p.O 

l .O 

y(feet) 

0.*y9 
o . i t 

O.^ i , 

a 32. 

O.Z8> 

t(min.) y(feet) 

http://rt.ro


Page S of ? 
Job No. > r a t « £ i / « 
Well No. /ni^ntT. 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

^ O h 

O.-LS 

0 - 3 0 

PARTIALLY PENETRATING WELL: 

A (from chart) a 

B (from chart) a 

x V 4 

yv ' j i 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) J -2 . (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) » /S'.i~'4 

Dd • lnI(D-H)/Rw] • >^A (must be S6) 

H, Height of Well Below Water Table (ft) • / r . z . ^ 

L, Height Through Which Water Enters Well (ft) » /r.t.'-l 

Rw, Radius from Well Center to Aquifer (ft) • 0 2 . 5 " 

T,Time in seconds ( T f To) = ^K?. 2-

Yo,Starting Y(ft) • p . a t 

Yt. Ending Y (ft) - ^ . ^ V 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as/SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



ATt>^ft?v 

lOj).. 
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.. " ' . . 
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:. i : . : , : . . 
_. ^ - .. . 

. 

'.'. r'^~~ ' '~ 

: : ^ r r :—:—-- . : 

. 

. - : 

: : ; • ; • • / ; 

'....' '. . ' . . '. 
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-;;;:].:. ; 

': .T-.: 1 - ' : 
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• r - . : : . ; • 

: •.: ;•• r i - . y 

- - • - - . . . — . - _ , 

• 
'J 

o.\ — I — —rr 
i.» 

— I — 
1 . ^ u . f i o i s 

T t / i e 

u,o t . S s^.tt 1'.? Co <,.F 
— I 
7. , 



[^ IMUS 
BORINGNO : / ^ U / 5 b ^ 

OVERBURDEN 2r : 

MONITORING WELL SHEET 
"-..•.-'» • 

PROJECT Sfi^'^3, 
PROJECTNO 
ELEVATION -

7^(>3 
LOCATION yV/^^^Z/Tr^/J^a-i^Txr-V 

DATE / z - f o - Q A 

"nan i ca W- CALC>wgLL 

^DRILLING- ., . -
^METHOD f^lfL RoT>qity. 

^DEVELOPMENT 
•'METHOD ^ " ^ ^ ' ^ ^ 

ELEVATION OF TOP OF SU RFACE CASING. 
ELEVATION OF TOP OF RISER PIPE: f 

S i • 

STICK-UP TOP OF SURFACE CASING: ; 
STICK - UP RISER P IPE ; r ^ ' 5g^ fe ;T - . • :̂ -

•. ••'^.•.*'*'?;'T'5r^f<y.. • • ' • - i» j ' - j 
TYPE OF SURFACE SEAL: COA^ftg.ne> OAO ' ^ 

I.D. OF SURFACE rA<:iMf;- a> • ^ -

^<i^< l flH""*^ 

" O . l t f 

TYPE OF SURFACE CASING I^Tgfi^ 

RISER PIPE I.D. ^ ^ - f e : -
TYPE OF RISER PIPE: Seai«LV,/it. *i6 t>\/C. 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: V»^^<J>y C r ^ " ! ' 

: . . r.-. •• t . \ . . . 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: ^^ • ' ^^^ 'Tg^ ^ u j r n 

DEPTH TOP OF SAND PACK:, , . 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: ^^'AtA/cizsi SrtCUL 

SLOTSIZEx LENGTH: , 

i n np^rRPFN- Z - " 

TYPE OF SAND PACK: 

o. 

2. 

Oto ' K 

• • ' - : 

o- V«? 

A' ' 

^ t U ^ C A 

'--

fA'^l> 

ELEVATION / DEPTH BOTTOM OF SCREEN: ZI 

ELEVATION / DEPTH BOTTOM OF SAND PACK: ^ 3 
TYPE OF BACKFILL BELOV^OBSERVATION 
WELL: 'f-loiJS. RuU6i- ( a ^ ^ n ^ i r A 4-
ELEVATION / DEPTH OF HOLE: L^L. 



SLUG TEST FORMULA CALCULATIONS 
bv! Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24. 19B9 
JOB NO: 7S63 
WELL NO: MW502 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (-ft) = 0.08 
BOFilING RADIUS (-ft) = 0.25 
FILTER PACK POROSITY = " 0.3 
A (-from chart) = 
B (-from chart) = 
C (-from chart) = 3.2 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 15.24 
Dd. = In((D-H)/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 15.24 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (-ft) = 15.24 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (-ft) = 0.25 
T. TIME IN SECONDS (Tt-To) = 40.2 
Yo. STARTING Y (-ft) = 0.82 
Yt. ENDING Y (-ft) = 0.64 

CALCULATE Rc 

Rc = 0.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

1n(Re/Rw) = 3.736561 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 3.123836 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 3.736561 
FULLY PENETRATING. ln(Re/Rw) = 3.123836 

THE CORRECT VALUE OF In(Re/Rw) IS: 3.123836 

CALCULATION 

K in -ft/sec = 1. 47E-05 

K in cm/sec = i 4.47E-04 ) 



^ . 

£)-= 

^ 
IM 
CORF 

r 
^ ^ 

I — • 

4 ^ -

. ^ 

*^ ̂  

k 

) 

_ i . ^ -

l-«-

i — 

i ^ 

^_^ 
^ ^ 
, ^ 

1 . ^ 

^ 

. ^ ^ 
i ^ 

t ^ 

^-^ 
\ 

If^ 

. . ^ 

» ^ 

US 
' O R A T I O N 

S a m p l e 
Number 

000 
0 0 1 
002 
0 0 3 
004 

0 0 5 
0 0 6 
0 0 7 
0 0 8 
009 

010 
O i l 
012 
0 1 3 
014 

0 1 5 
0 1 6 
0 1 7 
0 1 3 
0 1 9 

020 
0 2 1 

. 0 2 2 

. 0 2 3 
0 2 4 

• 0 2 5 
• 0 2 5 

0 2 7 
0 2 3 

. "319 

" 030 
0 3 1 • 

• 0 3 2 
" 0 3 3 
. 0 3 4 

I 035 
0 3 6 
0 3 7 

.. 0 3 8 
_ 0 3 9 

0 4 0 
~ C41 

C42 
0 4 3 
04 4 . 

v/eLL 
STUTtC 

EUVATt 

T i m e 
( m i n ) 

0 . 0 0 0 0 
0 . 0 0 3 3 
0 . 0 0 6 7 
O.OiOO 
0 . 0 1 3 3 

0 . 0 1 6 7 
0 . 0 2 0 0 
0 . 0 2 3 3 
0 . 0 2 6 7 
0 . 0 3 0 0 

0 . 0 3 3 3 
0 . 0 5 0 0 
0 . 0 6 6 7 
0 . 0 8 3 3 
0 . 1 0 0 0 

0 . 1 1 6 7 
0 . 1 3 3 3 
0 . 1 5 0 0 
0 . 1 6 6 7 
0 . 1 8 3 3 

0 . 2 0 0 0 
0 . 2 1 6 7 

. 0 . 2 3 3 3 
0 . 2 5 0 0 
0 . 2 6 6 7 

0 . 2 3 3 3 " 
0 . 3 0 0 0 " 
0 . 3 1 6 7 " 
0 . 3 3 3 3 
0 . 4 1 6 7 _ 

0 . 5 0 C 0" 
0 . S 8 3 3" 
0 . 6 6 6 7 " 
0 . 7 5 CO" 
0 . 8 3 3 3l 

0 . 9 1 6 7 " 
1 . 0 0 0 0 
1 . 0 3 3 2 
1 . 1 6 5 7 
1 . 2 5 0 0 _ 

1 : 3 3 3 3" 
1 .4167" 
1 .5C0O 
1 . 5 3 3 3 
1 . 6 6 6 7 

W473F£ LKi^EL % ^2.4- C ^ M M C T i ^ f - - i = , 7 . CP ^ ^ ^^^^ ^/f^ 

IZ-U3t 1 L i J . ^ J O ' 2 S > 
S m ^ / N / ( ^ a c ) S L U S l U / i ^ w r 

^1,10 
^ . L ^ 

1 ^̂ 'i 4./,i 
<•?. 1. 7 

q . i . i 
"f.G^ 
H.(.^ 

'!.ii><f 
^ . u < l 

^ . 6 3 
?.5? 
^ .56 . 
' i .32. 

^ . V 9 

^.vv 
y.v/ 
^i 3 8 
?.3cy 
^ . .4 / 

R.X^ 
H.2<. 
%2.3 
^ . 2 0 
9./g 

V. ;e 
^ . 1 2 
9-10 
H.08 
a.76, 

e.SL, 
a . 1 1 
p.L,9 
&.(.a 
fi.57 

fi .SX. 
ii.<4f̂  
«.^Q 
ii.Hi 
8. 4fl 

« . J^ 
g.*^ 
'A.52 t£ 
e. 28 



"p^ 

u / 

Sample 
Number 

_045 
_046 
_047 
_048 
049 

050 
051 
052 
053 
054 

055 
056 
057 
053 
059 

060 
061 
062 
0 63 
064 

065 
066 
067 
068 
069 

070 
071 
072 
073 
074 

075 
076 
077 
078 
079 

060 
081 
082 
083 
084 

085 
'086 
"087 
"088 
089 

Time 
(m in ) ^ 
1.750C ». ; i ^ 
1 .833 
1 .916 ' 

; y.A5 
: \i.24 

2.000C Q.2h 
2 .5 

3 .0 
3.5 
4 .0 
4 .5 
5 .0 

5.5 
6 .0 
6 . 5 
7.0 
' • ^ 

8 .0 
8 .5 
9 .0 
9 .5 

10 .0 

1 2 . 0 
14 .0 
16 .0 
13 .0 
20 .0 

2 2 . 0 
24 .0 
26 .0 
23 .0 
3 0 .0 

3 2 . 0 
34 .0 
3 6 . 0 
3 8 . 0 
4 0 . 0 

4 2 . 0 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 . 0 

5 2 . 0 
5 4 . 0 
5 6 . 0 
5 8 . 0 
6 0 . 0 

0 . IU 

b . i i 
b^.oi 
B.0<4 
B.QI 

i.h 
1.9G 
1 . ^ ^ 
1.12. 
1.10 
1.Q9 

l . f l l 
l.RC 
i.Rs-
i.e<4 

1.^2. 

I t l l 
l . l L 
1.1-1 
1.13 
7 . 7 i . 

7 10 

— — — • — 

• 

^ ^ 

9 

^.^ m 

file:///i.24
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INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

WELLNUMBER: 

SHfi .F i>t i „ .Ct jQi=Fi, 

TSfe3 

.*<y<o Sox. 

QKEC*. ^ 
APPROmiATC 
BOX TO 

mocATE sw i_n , 
OONOmON " ^ 

TEST BY/DATE: 

CALCULATED BY/DATE: 

CHECKED BY/DATE: 

r - Pg^K/t ^U/e9 
u/t^U^t^J v / u / d l 

_ ^ ':ij£iOL. ' / i*/hi 

AOUTTARO 

Well Construction Details 
(attach borion log and well completion form) 

Static Water Level (S.W.L) = 7 . 3 6 f t . (be low t o p of ea t ing) 

B.TO.C. 

Top Filter Pack = */• fl<> ft . B.T.O.C. 

Bot t Filter Pack = Z Z BL ft . B.T.O.C. 

Screen Length = / b f t . 

Borehole Radius = O.T^S" f t . 

Wed Pipe Radiut = O o 8 ft. 

Stickup s - O . / W ft . abovc(^elo^grade 

FiKer Pack Porosity = O. 3 o 

Circle type of well.-Aull^partial ly penetrating. If fully penetratirtg 

^^'•'^annotate drawing appropriately (i.e., show the aquitard and i t t 

position relative to L. H, D, etc.) 

DEFINE: 

L 

H 

D 

" w 

Dd 

/^•V^ HEIGHT THROUGH WHICH WATER ENTERS WELL/AQUIFER > 

HEIGHT OF WELL BELOW WATER TABLE - /J ' . ' / f i (ft) 

DEPTH TO IMPERMEABLE BOUNDARY o / r . -/S ( f t )** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER = O.z-ST 

lnt(D - H)/Rwl » ^..A 

(ft)* 

(ft) 

, if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

If s.w.l. is below top of screen, then L • H. 
Based on knowledge of site geology. 

^ ^ - L •%./ 0 
' ^ 



i ibR niuHMuuiua 
14 T ' I » M | I I I I I ' 1 > I I M | I I I I I ' — I — • M I M I I I I I ' n I I I i | 

12 
A 

AND 
C 

10 

8 

6 -

9^ 

PLEASE ANNOTATE 

I I I I I l l I I I I I I I • i . I . I 11 I I I I 

B 

i—I—i I I I l l I I I I I I I I I I I I I _ 0 

50A'.'»1 100 5 0 0 IOOO .> «: KJ c- -o 
I t n « r r - 0 > 
••' - ' h^ cr Cl 

5 10 

FIGURE I CURVES RELATING COEFFICIENTS A , B , AND C TO L/Rw w * 
Z I O CA/ 
O I 



Page 4 of 9 
Job No. TArJ 
Well No. /TU4flt> 

PLOT y versus t (from field data, attached at back): 

where: 

t 

y 

or 

time measured in field during slug test 

depth to static water table minus depth to falling water level (for slug injection) 

depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X'axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

t - 0 

t(min.) 

rf.oo 

o o 3 
O.OS 

n./O 
o . /S -

0 . 3 - 0 

(2.T.S 

O.So 

n . -^ f 

O.SO 

o.S/i 

O. IS-

0 . & 3 

/ -Oo 

l i e 
/.-LS 

/ M l 
/.so 

I . U 
/ • I S -

•£..00 

Z.S'O 

, 3-^ 

S.W.L. - 7 J 8 

y(feet) 

Z.o» 
/.95-

/ .9 / 

IRO 
111 
I .L t t 

/.s-H 

/.yv 
/ •3 l 

/.zz 
/ . /• / 
/ .O l 

0.9G 

0 . 8 1 
O-Sl 

0 1 6 

0.13 

a.17. 

o Od 

0.6C-

O.LtZ 

o,s-(i> 
o.yo 

t(min.) 

* .̂o 
S'.O 

te.o 

l . O 

y(feet) 

0.*43 
o.si 
0.31 
0.Z<\ 

' 

t(min.) y(feet) 



Page 2 of 9 
Job No. 7 i < J ^ 
Well No. Ait^sn-

CONDITION # 1 . IF 0 > H (i.e., well partially penetrating, use Figure 1 to f ind A & B values using 

l ^ - Jb i ^ ) . 
A • yf/A B • y ^ / \ (N/A if not applicable). 

CONDITION #2. IF D a H (i.e., well fully penetrating, use Figure 1 to find C value using 

U K H - G/.^t). 

C • J./S (N/A If not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To • ^.oo .Tt o / 7 5 - , Yo » O . f i l , Yt » O .L& 

T = T - T = ^ 5 " (sec) 

Complete Page 5 in its entirety. 



Page 5 of ^ 
Job No. 7$C3 
Well No. Awfpi^ 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) - ^ . t ^ f ^ 

Boring Radius (ft) = O . z S 

Filter Pack Porosity n o . 3 o 

PARTIALLY PENETRATING WELL: 

A (from chart) • ' ^ ^ (N/A if not applicable) 

B (from chart) Q y^A (N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) a _?, 18 (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) n / s : * / 3 

Dd - ln[(D.H)/Rwl - (mustbe £6) 

H, Height of Well Below Water Table (ft) • ts-.t/g 

L, Height Through Which Water Enters Well (ft) • / r v / 3 

Rw, Radius from Well Center to Aquifer (ft) • g . z s -

T, Time in seconds (Tt - To) » ^ 5 " 

Yo, Starting Y (ft) - 0 . 8 1 

Yt, Ending Y (ft) • o.6d> 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation file on the Hard Disk. 
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P^NUS 
J (^OF^PaRATTQIM 

BORINGNO / ^ U / ^ ^ t 

OVERBURDEN 
MONITORING WELt SHEET 

PROJECT-£44^^— 
PROJECT NO. . J l l i k 
ELEVATION 
FIELD GEOLOGIST ' ^ Wtfor.if..̂ .•> p. ôĉ c. 

LOCATION w^c^^fTi CAU^J 75r 

BORING ^ " ^ ^ O T - \ 
p ^TC /T^ ' /O- f^B 

I tx 

' i ~ 5.J, Sccu^ 
nfi" 4.'I 
T t i - t •• - I 

W"- CAi-OvA/^t-L DRILLER. 
DRILLING . 
METHOD n l d I^T/Xty, 

DEVELOPMENT 
METHOD ^ i « - ^ ' ^ 

- ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: CI>A^A£.T£' A A P 

ID. OF SURFACE CASING: k . 

f l u i X moMrtf 

- o . ) * j 

TYPE OF SURFACE CASING •^Tgf i^ 

RISER PIPE 1.0. 2= 
TYPE OF RISER PIPE: -Sir̂ uc VtHt. tjo P \ /C 

BOREHOLE DIAMETER: 6.** 

TYPE OF BACKFILL: ^ Z * ^ ^ ^ / (f.fij,ttr 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: "^^^^fnMite. f ^ u u m 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: ^ r A t ^ c j ^ s s ^K.f!:L. 

SLOTSIZEx LENGTH: O.o /o '> ' / f ' 

ID. OF SCREEN: J k l 

TYPE OF SAND PACK: Z o - j ^ S,i.,t.A sA^l> 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

• ELEVATION / DEPTH BOTTOM OF SAND PACK: ^ 3 
TYPE OF BACKFILL BELOVW^OBSERVATUDN 
WELL: ' / / o o e Fuo<k ( OCvrt /wirr j 

Z/ 

ELEVATION/ DEPTH OF HOLE: LIL. 



SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24. 1989 
JGEi NO: 7B63 
WELL NO: MW502 
CALC BY: JAMEB WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (-ft) = 0.08 
BORING RADIUS (-Ft) = 0.25 
FILTER PACK POROSITY = . 0.3 
A (-from chart) = 
B (-from chart) = 
C (-from chart) = 3.18 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 15.48 
Dd. = ln<(D-H>/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 15.48 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (-ft) = 15.48 
Rw. RADIUS FROM WELL CENTER TO AQUIFER <-ft) = 0.25 
T. TIME IN SECONDS (Tt-To) = 45 
Yo. STARTING Y (-ft) = 0.87 
Yt. ENDING Y ( i t ) = 0.66 

CALCULATE Rc 

Rc = O.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 3.750766 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE 1n-Re/Rw) 

ln(Re/Rw) = 3.144963 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR In.(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 3.750766 
FULLY PENETRATING. In(Re/Rw) = 3.144963 

THE CORRECT VALUE OF In(Re/Rw) IS: 3.144963 

CALCULATION 

K in -ft/sec = 1 .45E-05 

K in cm/sec: = 4.42E-04 



P; i f i ^ Cf 

a IMUS 
C O R P O R A T I O N 

• 7 : ^ 

-y^ 

'Sample 
Number 

' 000 
001 

' 002 
003 

] 004 

005 
006 
007 
008 

] 009 

010 
oil 
012 
013 
014 

" 015 
015 
017 
013 

. 019 

! 020 
021 

_ 022 
. 023 
. 024 

. ^ . . 

"7" 

»<^'9 
j ^ 

^ 

" 7 " 

j f l i j ^ L 

025 
025 
027 
029 
029 

: 3 0 
031 
0 32 
033 
034 

035 
036 
037 
033 
039 

040 
04 L 
C42 
043 
044 

W£Ldf A;^- -• ^ \ A / S O 2. Sisvsr7»*i:. VA-rg iAlikJSl. 
STUTfC W47rJ t iMtfEL "J.29, * C»MM€ri^O I = 7.^ft w ^ ^ JS.'^j 

Time 
(min) 

0.0000 
0.0033 
0.0067 
0.0100 
0.0133 

Jitf# m/eur SLUS m/itu-r 

' W i 
'i'^w 
'^^fi 
'̂ .^T 

î  
0 
0 
0 
0 
0, 

0, 
0, 
0, 
0 
0, 

0, 
0, 
0, 
0, 
0, 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0567 
0833 
1000 

1167 
1333 
1500 
1667 
1833 

TsT 
. I i i . 
h2±. 
i2±. 
^ 3 1 . 

_lii. 
«\i.q 

.5J=5L 
*i.^L^ 

J iJ^ 

T / f 
^.\x. 
^ P*^ 
q.ofe 
q.o^ 

0 . 2 0 0 0 
0.2167 
0.2333 
0.2500 
0.2667 

«^.0<3 

I^LL 
l,h£. 
1^0=. 
S.̂ o 

^ ^ y L 

0, 
0, 
0, 

2933' 
3000" 
316 7'9.az. 
3333 a.so 

H.«^ 

416 7 (̂ .f.̂ ) 

Q.50C0 3.U6 
0 . 5 B 3 3 R.5-r 
0 . 6 6 6 7_2J/£_ 

0.75CO a.3^ 
0 .933 3 a. 34 

0 . 9 1 6 7 g.1.1 
1 .000 0 3.--5 
1 .033 2 ^ . i .v 

. 2500 ft/fc 

333 3 OTTT 
4 l€7_a j i_ 
5C0Q 8./0 
5 8 33 8 ^ 
5667 B.06 



Sample Time 
Number (min) 

^ 045 1.750C %.oA 
046 1.8332_C:£L 
047 1.916' ; e>oL 

^ 048 2.000C .̂0<> 
y_ 049 2 .5 T'^'f 

^ 050 3 .0 TSs" 
051 3 .5 I 8 i 
052 4 . 0 2 3 \ 

_ , 053 4 . 5 2JSL. 
y 054 5 .0 T 7 5 

055 5 .5 T 7 ^ 
y 05 6 6 .0 T i l 

057 6 .5 l.G'/ 
_i£ 058 7 .0 i x n 

059 7.5 7 fob 

060 8 .0 -?04 
061 8 .5 7.fc3 
062 9 .0 7.6 L 
063 9 .5 7.ti< 
0 64 1 0 . 0 l .bO 

065 1 2 . 0 T.'̂ fe 
065 1 4 . 0 T . O 
067 1 6 . 0 i.yz-
068 1 3 . 0 I S O 
069 2 0 . 0 i W 

070 2 2 . 0 7 i / 7 
071 2 4 . 0 T*/6 
072 2 6 . 0 7.*^r 
073 29 .0 1^5. 
0 74 3 C O 1^4 •̂ 

075 3 2 . 0 T V 3 
076 34.OT*^-* 
077 3 6 . 0 7.y-»-
078 3 8 . 0 
079 4 0 . 0 

080 4 2 . 0 
081 4 4 . 0 ' 
082 4 6 . 0 
083 4 8 . 0 
084 5 0 . 0 . 

085 5 2 . 0 ' 
086 5 4 . 0 
087 5 6 . 0 
088 5 8 . 0 
089 6 0 . 0 



Page 1 of '^ 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

WELLNUMBER: 

^£l££eAs±_^ER. TEST BY/DATE: 

CALCULATED BY/DATE: 

CHECKED BY/DATE: 

CHECK n 
APPROPRIftTE 
BOX TO 

ODNornoN ° 

We l l Const ruct ion Detai ls 

(a t tach bo r ing log and w e l l comple t ion f o rm) 

Static Water Level (S.W.L) = fl.gO f t . (be low t o p of eat ing) 

Jtf, y , ^ , B.T0.C. 

Top Filter Pack ^ S r ^ f t . B.T.O.C. 

Bott Filter Pack = l l . & l ft.B.TO.C. 

Screen Length = lO ft . 

Borehole Radiut = O - Z S ft. 

Well Pipe Radiut = O - 0 & ft . 

Stickup = - 0 . / 8 f t . above^ lov^ grade 

Filter Pack Porotity = f t ^c? 

Circle type of we lh^u l lM iar t ia i l y penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and i t t 

/ S / > \ ^ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ / J o potKion relative to L. H, 0, etc.) 

AQUTTARD 

DEFINE: 

L 

H 

D 

" w 

Dd 

HEIGHT THROUGH WHICH WATER ENTERS WELLyAQUIFER - _ 

HEIGHT OF WELL BELOW WATER TABLE » ?. oz (ft) 

9.0Z (ft)* 

DEPTH TO IMPERMEABLE BOUNDARY o < ^ 8 < ^ ' = i \ f X ( f t )** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER o g g^r (ft) 

InKD - H)/Rwl o - 0 , 3 3 if >6 USE 6 HERE. AND AS THE INPUT VALUE FOR D^ ON THE 

INPUT DATA PAGE 

If s.w.l. is below top of screen, then L 
Based on knowledge of site geology. 



Page 2 of 9 
Job No. 1S(,3 
Well No. .t*^uSo3 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

l^Rw = ). y 

A - ^ / / \ B - ^ J ^ (N/A if not applicable). 

CONDITION #2. IF D a H (i.e.. well fully penetrating, use Figure 1 to find C value using 

URw • KoCd ). 

C • Z Z Z (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, Yg (beginning), Tf, and Yt (end) from straight line portion of plot (attach plot at back). 

To - 0 - H { .Tt » J . (g6 Yo • O. (e0 Yt a 0*40 

T = T - T / S " (sec) 
t o ^ ^ — — ^ ^ — ^ ^ . — 

Complete Page 5 in its entirety. 



14 
1 

12 
A 

AND 
C 

10 

8 

1 

, 

-

— 

BOUWER ANO RICE : GROUNDWATER HYOHAULICS 
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Page 4 of ^ 
Job No. I s C i 
Well No. STBL? 

PLOT y versus t (from field data, attached at back): 

where: 

t • time measured in field during slug test 

y • depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

K -

K ' 

t a 0 

t(mjn.) 

o .oz . 

O - o s 

o .o5" 

a . t o 

o . / S ' 

o . z x i 

O.Z.S-

O.so 

i ) 3 t 

0 .33 

o . - f l 

o . r u 

O.iTft 

a i t / . 

O . l ^ 

/ . O 

, ' • " 7 0 

Z . O 

3 .0 

S.W.L. a 
8.0O 
y(feet) 

/ . 6 9 

/ . ( j>3 

/ T P , 

I .SZ 

1.^3 

I .Z^ 

/ . 0 9 

O.IL 

0 . 8 S 

O I L 

0.73 

O i l 

O.LO 

O . S I 

O.^S ' 

o. i -o 

O.ZL. 

o.-z^e, 
a.T.Z, 

o . / y 

Z3. /W 

a o j 

t(min.) y(feet) t(min.) y(feet) 



Page 5 of ^ 
Job No. 7k.3 
Well No. SQ3 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

Oo/g 
O.T.S 

0 .30 

PARTIALLY PENETRATING WELL: 

A (from chart) 

B (from chart) 

^ / A 

j / V . 'A 
(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) : Z 2 . 2 (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) a 7 . Z 0 

Dd a ln[(D-H)/Rw] a - 0 . 3 3 (must be s6) 

H, Height of Well Below Water Table (ft) a 9.oz. 

L, Height Through Which Water Enters Well (ft) = g . o i . 

Rw, Radius from Well Center to Aquifer (ft) a Q . - L T 

T, Time in seconds (Tt - TQ) a / ^ 

Yo,Starting Y(ft) a O-LQ 

Yt, Ending Y(ft) a c t -^o 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): / z . . , , , , , 

< ^ j t < j / ^ .f*^^ ^ ^ i ^ . « , ^ / , ^ 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation fi le on the Hard Disk. 



^ / ^ 

i . z . . . • * - . ' , ' 

/.o 

o. I 
* ^ ^ ^ f ^ ' ^ " ' ' ' ^ ' • 

• — 1 

/.o / . s T J , 0 



BORINGNO.: A1M6"O^ 

OVERBURDEN 
MONITORING WELL SHEET 

p p m e r r SLi^F^taj^ Af& 

PROJECT NO. _ 7 ^ i _ _ _ 
ELEVATION 
FIELD GEOLOGIST /^ F B ^ ^ ^ 

LOCATION <^>/.c,̂ ,7fl cAu.( T ^ 

HATP / y / Y f t R 

DRILLER ^ / AJf/^t// 
DRILLING 
METHOD ^4/1^ fc>T4ar. 
DEVELOPMENT 
METHOD ^ " ^ ^ ' ^ 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: C a v f g c t r ?AI> 

- 0 . / 6 ' 

ID. OF SURFACE CASING : _ A 1 _ _ 
TYPE OF SURFACE CASING V ^ ^ ^ ^ 

RISER PIPE ID . _ i 
TYPE OF RISER PIPE: XMcOt/CK. g j i tA/c 

BOREHOLE DIAMETER: U L 

TYPE OF BACKFILL: V«>^c<^V (.AtsitT 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: g e v f a ^ . r e . ^guAr r 

JiL 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: J r < / ^ < ^ « ^ rA tx . 

SLOTSIZEx LENGTH: O Q i o " ^ l O ' 

ID. OF SCREEN: _ J s l 

5-' 

JL. 

TYPE OF SAND PACK: Z o - * ^ j , / ^ ^ ^ ^ 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • /VOCr PLOCr - B*.^r»^,T€ 

ML 
m. 

ELEVATION / DEPTH OF HOLE: J ^ 



SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW50.3 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (-ft) = 0.08 
BORING RADIUS (-ft) = 0.25 
FILTER PACK POROSITY = 0.3 
A (-from chart) = 
B (-from chart) = 
C (-from chart) = 2.22 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 9.2 
Dd. = In((D-H)/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 9.02 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (-Ft) = 9.02 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (ft) = 0.25 
T. TIME IN SECONDS (Tt-To) = 15 
Yo. STARTING Y (-ft) = 0.6 
Yt. ENDING Y (-ft) = 0.4 

CALCULATE Rc 

Rc = O.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 3.259762 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE 1n(Re/Rw > 

In(Re/Rw) = 2.715172 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YDU MUST ENTER THE CORRECT VALUE FDR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 3.259762 
FULLY PENETRATING. In(Re/Rw) = 2.715172 

THE CORRECT VALUE OF In(Re/Rw) IS: 2.715172 

CALCULATION 

K in -ft/sec = V.45E-05 

K in cm/sec = ' 2.88E-03 "̂  "̂  



l>.Sf>l6^^ s IMUS 
CORPORATION 

f Sample 
Number 

1 ^ 000 
001 
002 

tf^ 003 
OOA 

005 
'— 006 

007 
t r & \ 

^^ 
008 
009 

010 
^.^ Oil 

012 
013 

i*— 014 

015 

A.' 
016 
017 

. Oia 
} 01<5 

^^ 020 
021 
Q2P 

j ^ 023 
.13 1̂  

025 
t - " 

\ y 

4^" 

025 
027 
029 
0 29 

*— 
i ^ 

W 

• ^ 

0 30 
0 31 
0 32 
033 
034 

035 
036 
037 
033 
039 

(?40 
04 L 

1 . ^ C42 
043 
04 4 

\flliLL Ato-: / ^ ^ ' ^ ' 0 3 E L i V A T f H : 

El€VATf9tf W4mC 

^. J , , 
PATIP :Jli±j£LL 

Time 
(min ) 

0.0000 
0.0033 
0.0067 
0.0100 
0.0133 

0, 
0, 
0, 
0 
0, 

0, 
0, 
0, 
0, 
0, 

0. 
0, 
0. 
0, 
0. 

0. 
0. 
0. 
0. 
0. 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0667 
0833 
1000 

1167 
1333 
1500 
1667 
1833 

2000 
2167 
2333 
2500 
2667 

2333" 
3000" 
3167" 
3333 
416 7" 

9 1 6 7 
0 0 0 0 

SL^f IH/A 
c SJ -rfi.fio - 19.1 i 

' ^ 
SLUS tU /au - r 

JQM-
le i \ 

/D ^ l 
/ o . y j 

MdL 
10.39 
10 .3^ 

ID.3X, 

10.31 
10.23 
lO.lio 
lO.IO 

t aW 

9. So 

I l i t , 
1 2 

rTf U£S_ 
f . 0 2 

i 52. 
IL ^753 

^ ' ^ / 
l i i ^ 

?.3/ 
<=f,25-

0 . 5 0 C 0 
0 . S 9 3 3 
0 . 6 6 6 7 
0 . 7 5 CO 
0 . 8 3 3 3 _ 2 J i 

LO 
Off 

OS 3 3 i jOS-
.5 67 y.oy" 

2 5 0 0 ^ . 0 7 . 

" ^o7 
7:H" 

33 3 3" 
4167] 
5C0Q S . ' f S ^ 
5 8 3 3 g.y-^ 
666 7 ff,9C 

file:///flliLL


sample 
Number 
045 

""046 
~047 
""048 
~049 

050 
051 
052 
053 
054 

055 
056 
057 
058 
059 

060 
061 
062 
0 63 
064 

065 
066 
067 
068 
069 

070 
071 
072 
073 
074 

075 
076 
077 
078 
079 

Time 
(min ) 
1.750C f i . 9U 
1 . 8 3 3 : 
1.916-; 
2 .000C 
2 . 5 

1 5 _ 

4 ^ 

3, 
3, 
4 
4 

8 
3 
9, 
9, 

10. 

12, 
14 
16, 
13, 
20, 

t . 3 
6 . 0 
6. 5 
7 .0 

2 2 . 0 
2 4 . 0 
2 6 . 0 

3 0 . 0 

3 2 . 0 
3 4 . 0 ' 
3 6 . 0 ' 
3 8 . 0 
4 0 . 0 ' 

£M. 
T:W 

u . 
g6 

fi e ^ 

8.3^ 
8.03 
g-g3 

8. £5 
ej5 

M . 
• S 2 re-

'ML 
f ^ ^ 

A 

080 
081 
082 
083 
084 

42. 
44. 
46. 
48. 
50. 

085 
086 
087 
088 
089 

52.0 
54.0 
56.0 
58.0 
60.0 



Pagel of ^ 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

WELLNUMBER: 

£/l£frQiZi> A P B 

l i L 3 

/^Vt/S-QS 

CHECK C3 
APPROPRIATE 
BOX TO 
INDCATE SWUn^ 
CONDmCN 

TEST B Y / D A T E : P f^uc / x u i U J c . ^ <//3//?t 

CALCULATED BY/DATE: ZT i t t / ^^u i^^ ^ < ' / i i 1 

CHECKED BY/DATE: " S . ^ ^ A ^ ' ' / .< ' fa 

WH Conttnictien Details 
(attach boring log and wel l cempletion form) 

Static Water Level (S.W.L) e Q J P L _ U . ( b e l o w t o p of cas ing) 

BT.O.C. 

Top Filter Pack ^ # 6 1 - f t . B.T.O.C. 

n.Sz 

AOUTTARO 

3 3 Z 

- S L L 
Bott. Filter Pack = / I BZ. 

Screen Lenoth = ' ^ 

Borehole Radius = O Z T 

Well Pipe Radius » 0 . 0 8 , 

Stickup ^ r t . i P t 

Filter Pack Porosity = j g V? 

ft. B.TO 

ft. 

f t . 

f t . 

f t .abov I M grade 

Circle type of well: ^ll^)^rtially penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L, H, D, etc.) 

DEFINE 

L -

H -

D -

Rw 

Od 

HEIGHTTHROUGH WHICH WATER ENTERS WELUAQUIFER - _̂  

HEIGHT OF WELL BELOW WATER TABLE - q . lL , (ft) 

DEPTH TO IMPERMEABLE BOUNDARY « ? 3 ^ ( f t )** 

9./C> 

/C^.Z-b" 

(ft)* 

(ft) RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER 

ln((D - H)/Rwl = - o . \ 3 if >6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

/ 
w 7^v 1̂0 ^ /̂, 

* If s.w.l. is below top of screen, then L • H. 
* * Based on knowledge of site geology. 



Page 2 of 3> 
Job No. I J L ^ L . 
Well No. ' * t i jSol 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L/Rw = ). 

A • y ^ B • M / A (N/A if not applicable). 

CONDITION #2. IF D • H (i.e.. well fully penetrating, use Figure 1 to find C value using 

L ^ °3&.6*/ )• 

C o 2. .30 (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain Tg, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To - l o o .Tt » Z' tDO Yo o O . 3G . Yt = O.Z3 

T = T - T = C>0 (sec) 

Complete Page 5 in its entirety. 



14 

BOUWER ANO RICE : GROUNDWATER HYOHAULICS 

F| ' I M ' I I 1 1 1 1 — ' — I • I • I ' I I i 9 | ' — I " n r ^ r ' T T T T T i • n i v p i | 

12 
A 

AND 
C 

10 

6 

Z..LO 

2 
, :_ . . c- ^ '30 

•*i ' 

B 

I I I I I l l I I I 11 1—I I I I I I 11 I I I 11 I I . I . I l l I I I l l I \ . 1 . 1 . 1 

5 10 (%fc^JpO 100 5 0 0 IOOO 

FIGURE I CURVES RELATING COEFFICIENTS A , B , AND t TO L/Rw 
U 5 !-% 5 
l a - * I l / *c r ff> 

I z I o u) 
I O I . 



Page 4 of ^ 
Job No. U L I 
W e l l N o . /»fu>6x>3 

PLOT y versus t (from field data, attached at back): 

where: 

t 

y 
or 

time measured in field during slug test 

depth to static water table minus depth to falling water level (for slug injection) 

depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

t >0 

t(min.) 

O-OO 

O . I O 

fi.SZ> 

a. to 

/ J . / Z 

o.ts-

o /e 
o.zo 

r ^ . Z S 

0 . 3 0 

o - f i 

o^s?> 

o . s ^ 
t ^ . l S 

f y . 1 t 

/ . O O 

/ . z ^ 
^ X ^ > 

/.l<r 
Z.o 
Ju9 
^ . 0 

3~o 

S.W.L o g . a 

y(feet) 

/.V? 

I l l 
2 . . 0 0 

/ -&& 

/ 1 1 

/ 'OS-

o.^t, 
Or1<4 

o.ec 
0 .13 
O.fcSi 

0.5-7 
o.5"2 
OVV 

O.S8 
a.zL. 
O-S-L 
0 2 , 8 

0 . 7 . U 

0 . Z . 3 

0./7 

o . i l 
O l * ^ 

t(min.) 

C,.c? 

y(feet) 

C l * - ! 

t(min.) y(feet) 

http://fy.1t


^•lU fo} . 
> 

-z 

1— 

O S 
1 

T 

-1 

I S 

.. 

t..o i . r 

_ . . • _ . 

< — 
^ r 

• % 

V . J 

. -.. 

1 

v.r 

! 

• -

- / • • 

, ; 

- ...̂  



Page 5 of 9 
Job No. I S I J 
Well No. MytStn 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM. REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

0.(^3 
O Z S 
o.^t-> 

PARTIALLY PENETRATING WELL: 

A (from chart) « 

B (from chart) « 

' ^ A 

^ A 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) Z - ^ (N/A if not applicable) 

D. Depth to Impermeable Boundary (ft) = '^.^H 

Dd » ln[(D-H)/Rwl - . @ , . ? r A/fK (must be <6) 

H, Height of Well Below Water Table (ft) - <?./c 

L, Height Through Which Water Enters Well (ft) - ^ I L 

Rw, Radius from Well Center to Aquifer (ft) n p . i S ' 

T, Time in seconds (Tt - To) » 

Yo. Starting Y (ft) 

Yt. Ending Y (ft) • 

JaO_ 

O.ZO 

0 . 1 3 ' 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



NUS 
LJLJ"MJF=UXrOrJ 

BORINGNO.: AUbJ-^O^ 

PROJ ECT ^^f-"^^'i^:>—2£^ 
PROJECT NO. L U k l 
ELEVATION 
FIELD GEOLOGIST ^ F B ^ ^ 

OVERBURDEN 
MONITORING WELL SHEET 

LOCATION î u6c>j.7A cAu.( r < 
BORING ^ < ^ 5-05 
p^TC / t J l / j / f b ^ 

DRILLER f'^ r.dJ^tlt 
DRILLING 
METHOD ^/rt. ^•nA.r 

DEVELOPMENT 
METHOD '^"^ ^ ' * ^ 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
-r—STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: Cja^vcntiTC. ?^0 

6* 10. OF SURFACE CASING: 
TVPE OF SURFACE C A S I N G , f ^ ^ ^ 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: V o ^ c ^ V ^JADOT 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: g c v r a ^ i r a fe ix i . t r 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: S T A , ^ I £ S I .xnex. 

SLOTSIZEx LENGTH: O O i o " ^ f O ' 

1.0. OF SCREEN: ^ * ' 

RISER PIPE ID . ±1 
TYPE OF RISER PIPE: 3t^c0t /6C. <ad p u c 

ELEVATION / DEPTH OF HOLE: 

iL 

r-
JL^ 

TYPE OF SAND PACK: 'U»-*4<i J/Z/d 1 * ^ 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION/DEPTH BOTTOM OF SAND PACK: J 3 . 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • N O L K L PLUCr - S«./wr«,>/iTg 

A 

JA. 



0 . 
0 . 

,oa 
25 

0. 3 

2 . 3 
9 . 

9 . 
9 . 
0 . 

0 . 
0 . 

34 

16 
16 
25 
6 0 
36 

SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW503 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (if no value, leave blank) 

WELL PIPE RADIUS (-ft) = 
BORING RADIUS (-ft) = 
FILTER PACK POROSITY = 
A (-from chart) = 
B (-from chart) = 
C (-from chart) = 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 
Dd. = In <(D-H)/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (+t) = 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (-ft) = 
T. TIME IN SECONDS (Tt-To) = 
Yo. STARTING Y (ft) = 
Yt. ENDING Y (ft) = 

CALCULATE Rc 

Rc = 0.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 3.273764 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In (Re/Rw) = 2.715681 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALU FDR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 3.273764 
FULLY PENETRATING. In(Re/Rw) = 2.715681 

THE CORRECT VALUE OF In(Re/Rw) IS: 2.715681 

CALCULATION 

K in ft/sec = 2.57E-05 

K in cm/sec = 7.84E-04 



^ I M U S 
I \—I C O R P O P A T I O N 

\ Sample 
Number 

*^ 000 
001 
002 
003 
004 

005 
006 
007 
008 

*-• 009 

010 
•^ oil 

K ^ 

012 
013 
014 

• -

\ y 

\ 

015 
016 
017 

013 
019 

i-^ 020 
021 
025 

I—- 023 
C\-it, 

025 
025 
027 
029 

w- 029 

y ^ 

V 

Y* 

•:3 0 
031 
0 32 
033 
034 

\^ 
^ 

035 
035 
037 
033 

l y 039 

04 O 
C41 

\ ^ C<2 
043 
344 

\0teLL N 0 . : /MW5Q h , E U V u r t c H : , pAyy; / /Vg? 
S T U T I C W47ZK Lri^El^.S(o4- C0Aa£crf0MO.I sfl .L,L> ^^y^ ./'/.J?-' 

Time 
(min ) 

0.0000 
0.0033 
0.0067 
O.OiOO 
0.0133 

0 
0 
0 
0 
0 

0 
0, 
0, 
0, 
0, 

0. 
0, 
0. 
0, 
0. 

0. 
0, 
0. 
0. 
0. 

0 
0 
0 

0 
0 
0 
0 
0 

,0167 
,0200 
,0233 
,0267 
,0300 

,0333 
0500 
0 66 7 
0833 
1000 

1167 
1333 
1500 
1667 
1833 

2000 
2167 
2333 
2500 
2667 

2333" 
3000' 
3167" 
3333" 
416 7" 

5000" 
59 3 3" 
6667" 
, 75C0' 
9 3 3 2" 

0 . 9 1 6 7 
1 . 0 0 0 0 
1 .0333" 
1 .1567 
1 . 2 5 0 0 

1, 
1 
1, 
1 
1 

333 3" 
4167" 
5000" 
5 3 33" 
6667 

SLUS m/tfuT 

i a i ' 5 ' 

JO.Iifi 

io. o S 

1 0 . ^ ^ 
yo.vo 
10.5 ^ 
10.il*! 
(P.V3 

10.(^1 
/o.(oL 

Jo^^L 
MJeiL 
10'^ '^ 

1 0 . o ^ 
f . l ( t> 

S J U . 
. O J L L 

S J i ± 

• laO 

3:52. 
s^^d. 
i J H ^ 

J£3-

Li£i. 
UiL 
d ^ 

^ 3 0 

^:i£ 
9. Ifi 
?./^ i Z£L 

to. 

4 ^ T02J 
9 .0 / 

i J ± 
UL 

1 3 £ 

. 8 J S ± 
•S ,?^ 

file:///0teLL


.^t^L. 

y 

.^^1. 

Sample 
Number 
_045 
_046 
047 

~048 
~049 

050 
051 
052 
053 
054 

055 
056 
057 
053 
059 

060 
061 
062 
0 63 
064 

065 
066 
067 
068 
069 

070 
071 
072 
073 
074 

075 
076 
077 
078 
079 

080 
081 
082 
083 
084 

085 
086 
087 

'088 
089 

Time 
(min) 

1.750C_2S 
1 .833 
1 . 9 1 6 -
2.000C, 
2 . 5 

M7 
d 

^ 

3 .0 
3.5 
4 .0 
4 .5 
5 .0 

6 . 0 
6. 5 
7 .0 

8, 
8 
9 
9, 

10, 

Ul 

g 3 
A2^ 

£AL 

o 
• . .g 

.1Q_ 
M . 

£J± 
J3-
JZi. 

£1±_ 

1 2 . 0 
1 4 . 0 
1 6 . 0 
1 3 . 0 
2 0 . 0 

2 2 . 0 
2 4 . 0 
2 6 . 0 
2 3 . 0 
3 0 .0 

3 2 . 0 
34 .0" 
3 6 . 0 ' 
3 8 . 0 ' 
4o.o; 

4 2 . 0 ' 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 . 0 . 

5 2 . 0 " 
5 4 . 0 
5 6 . 0 
5 8 . 0 
6 0 . 0 . 

i Z L 
JJL 

Vh 
TrT 
R J l 
Q . l l 

E k 
2k. 

V 

M 



Page 1 of 9 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

SHC-PC^A-tf 6 E 3 . JOB SITE: 

JOB NUMBER: l $ i . 3 

WELLNUMBER: / ^ \ ^ 1 0 l 

TEST BY/DATE: 

CALCULATED BY/DATE: 

CHECKED BY/DATE: 

CHECK D 
APPROPRIATE 
BOX TO 
IMMCATE S M L O ' 
coNomoN ™ 

//..>-i 

Wall Conttruction Details 
(attach boring log and well completion form) 

Static Water Level (S.W.L) n / / . ^ Z - f t . (below top of caiing) 

B.TO.C. 

Top FiKer Pack = d - t L ft. B.T.O.C. 

Bott FiKer Pack = 2.3 XJL ft. B.T.O.C. 

Saeen Length = / 5 ~ ft. 

Borehole Radius SSJA. 
well Pipe Radius = % a 9 * ' ' ft. 

Stickup sZ.Z.(0 ft.6>ovB>belowgrade 

FiKer Pack Porosity = tf 3 0 

Circle type of well: fulljraartiall^penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and Ks 

^ ^ \ W \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ . C ' ^ ^ posKion relative to L H, 0, etc.) 
AQUTARO 

DEFINE 

L • 

H • 

D -

Rw » 

Dd -

HEIGHT THROUGH WHICH WATER ENTERS WELL/AQUIFER - _ 

HEIGHT OF WELL BELOW WATER TABLE - /4 7 ^ (ft) 

DEPTH TO IMPERMEABLE BOUNDARY - X Z 7 ^ (f t)** 

/6.7W (ft)* 

Q.ZZ (ft) RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER o 

lnt(D - H)/RJ a Z .9g> if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

' tf s.w.l. is below top of screen, then L 
* * Based on knowledge of site geology. 

H. 



Page 2 of 9 
Job No. T f tST"" 
Well No. MuJTo/ 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L/Rw • Sb.TL. ). 

A • j ^ j B • O.S" (N/A if not applicable). 

CONDITION #2. IF D B H (i.e., well fully penetrating, use Figure 1 to find C value using 

Lrttw » — )• 

C • /A//^ (N/A if not applicable). 

Please show your work on Figure 1. 

Goto Page 4 and plot field data as instructed. 

Obtain Tg, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To • 0.30 ,Tt • / Q , Yo o 0 3 4 . ' Yt » Q.Z.? 

T = T - T = H""̂  (sec) 

Complete Page 5 in its entirety. 



1 

12 
A 

AND 
C 

10 

8 

'1 

-

. 

— 

. 

—• 

, 

HOUWER AND RICE : GROUNDWATER HYOHAULICS 

V I * M | I I I I I ' 1 ' I • M | 

FIGURE I CURVES RELATINO COEFFICIENTS A , B, AND fc TO L/Rw 
• c -^ iV/1 cr n 
KJ —' tc^ m 
lO K M 2 
l~- Z I O <.l 
l o t . 



Page 4 of ^ 
Job No. Ti(.3 
Well No. ^uioi 

PLOT y versus t (from field data, attached at back): 

where: 

t 

y 
or 

time measured in field during slug test 

depth to static water table minus depth to falling water level (for slug injection) 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

X -

• \ -

t > 0 

t (m in . ) 

tf.Oo 

0 0 3 

O . o S " 

O . IO 

O . I S -

0.2.0 

oz.r 
O.3o 

O.S 'O 

O . I S 

/ , 5 

/ .s-
Z . o 

^ . o 

H-.O 

S-.O 

Ct.O 

S.W.L > U.SZ 

y( feet ) 

O.M3 

0.<43> 

t^.*4Z. 

o . ^ l 

o.s«? 

O . 3 0 

0 . 3 7 

0.3L 

0 3V 

0 . 3 / 

O.Z.'I 

O.Z.1 

C?.W 

O.t.1 

0 / 7 

o./L 
O./V 

t (m in . ) 

\ 

y ( fee t ) t (m in . ) y ( feet ) 



PageSpf 9 
Job No. 1^t£ZI 
Well No. irstJloi 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM. REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

PARTIALLY PENETRATING WELL: 

J > 4 ^ ' ' 

o.n 
^ • 3 3 

0 . 3 0 

A (from chart) • 3 . f (N/A if not applicable) 

B (from chart) • O S (N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) o ' ^ ^ (N/A if not applicable) 

D. Depth to Impermeable Boundary (ft) • 2 , z .7^ 

Od • ln{(D-H)/RwJ • JL.To (mustbe s6 ) 

H, Height of Well Below Water Table (ft) • / ( . . i * - ! 

L, Height Through Which Water Enters Well (ft) - n , . l< l 

Rw, Radius from Well Center to Aquifer (ft) • 0 . 5 3 

T, Time in seconds (Tt - To) o C f i . 

Yo,Starting Y(ft) • o . g c 

Yt,EndingY(ft) - o , 2 j \ 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as/SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



4W 

/.o 

/ ^ . - - * t , 

o.f 
».c To 

I l 9 

1— 

I ' t " (..J l > - 3.0 l . f tt.O w.v AT» 



•^ LJ2^ NUS 
CXDRPORATPfM 

BORINGNO. 
'oe let 

OVERBURDEN 

MONITORING WELL SHEET 

PROJECT 3Vc^/ao/£/^ y^/g"^ 

PROJECT NO. L L i L ^ 
ELEVATION 
FIELD GEOLOGIST F ^ ' " ' * j J " V^^n'?f^A//a 

LOCATION W / r w ^ ^^uc^ r;r 
pnpiMr, ^ v ^ i o i 
PATC I I - - 0 1 - B 8 

DRILLER ^ C < ^ i i ^ € u , 

DRILLING 
METHOD ^ ^ ^ R<rr<{^Y 
DEVELOPMENT 
METHOD ^'/f- ^ - ^ r 

ELEVATION OF TOP OF SURFACE CASING . 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: ' .^<.<^nL P.A6 

JL-l.O. OF SURFACE CASING: 
TYPE OF SURFACE rAciKir- /..., i..r... ,̂ .̂ 1 ^ t , , \ 

4-" RISER PIPE I D . 
TYPE OF RISER PIPE: tc.ocv^\.t tHJ ?yC 

BOREHOLE DIAMETER: K. 
TYPE OF BACKFILL: ' V / f c % J r ^ * ^ " ^ 

ELEVATION / DEPTH TOP OF SEAL; 

TYPE OF SEAL: & ^ f " . / r / i / / J . ( y ^ " ) 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: SSAit^^^ii ^ t i .e .L 

SLOTSIZEx LENGTH: 0 0 / 0 * ^ / 5 " 

ID. OF SCREEN: ^ " 

TYPE OF SAND PACK: t ^ ' ' ^ D J/«-JC4 XOA»& 

;?Wf 
3L.2L, 

ZO 

J L Q . 

JL2. 

ELEVATION / DEPTH BOTTOM OF SCREEN: ^ ? - P 

ELEVATION / DEPTH BOTTOM OF SAND PACK: ZMt.O 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: V / o i ^ P«-t»» 4^ 7jLt.O 

ELEVATION / DEPTH OF HOLE: 32 . . 9 



SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. O. J . - \ / - & 9 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW701 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (-ft) = 0.17 
BORING RADIUS (-ft) = 0.33 
FILTER PACK POROSITY = ' 0.3 
A (-from chart) = 3.1 
B (-from chart) = 0.5 
C (from chart) = 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 22.74 
Dd. = ln((D-H)/Rw) = 2.9 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 16.74 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (-ft) = 16.74 
Rw. RADIUS FROM WELL CENTER TD AQUIFER (-ft) = 0.33 
T. TIME IN SECONDS (Tt-To) = 42 
Yo. STARTING Y (-ft) = 0.36 
Yt. ENDING Y (-ft) = 0.29 

CALCULATE Rc 

Rc = 0.23 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

ln(Re/Rw> ~ 2.703830 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 3.569512 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 2,703830 
FULLY PENETRATING. In(Re/Rw) = 3.569512 

THE CORRECT VALUE OF ln(Re/Rw> IS: 2.70383 

CALCULATION 

K in +t/Eec = 2.20E-05 

K in cm/sec = 6.70E-04 



=li \ ius 
CORPORATION 

'Sample 
Number 

000 
001 
002 
003 
004 

005 
006 
007 
008 
009 

010 
Oil 
012 

. 013 
014 

" 015 
016 
017 

. 013 

. 019 

! 020 
. 021 
. 022 
. 023 
,. 02« 

• 025 
025 
027 
023 
029 

030 
0 31 
0 32 
033 
034 

035 
036 
03T 
038 
039 

040 
C4L 
C<2 
043 
044 

weLit N 0 . : I ^ i 6 L l 2 - L ELBVAT/ou: DATg : j / i C j ^ 

S T 4 T * C W 4 7 r C tMt^BZll .</ . l* C ^ i t M e r t 0 ^ p . I = H ' ^ ^ , w ^ ^ .\(i>Sc 

Time 
( m i n ) 

0.0000 
0.0033 
0.0067 
O.OiOO 
0.0133 

0, 
0 
0, 
0 
0, 

0, 
0, 
0, 
0, 
0. 

0, 
0, 
0, 
0, 
0, 

0, 
0, 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 

0 1 6 7 
0 2 0 0 
0 2 3 3 
0 2 6 7 
0 3 0 0 

0 3 3 3 
0 5 0 0 
0 6 6 7 
0 8 3 3 
1 0 0 0 

0 . 1 1 6 7 
0 . 1 3 3 3 
0 . 1 5 0 0 
0 . 1 6 6 7 
0 . 1 8 3 3 

2 0 0 0 
2 1 6 7 
2 3 3 3 
2 5 0 0 
2 6 6 7 

2 3 3 3 ' 
30C0" 
3 1 6 7 ' 
3 3 3 3 
4 1 6 7 ] 

5 0C0' 
58 33" 
6667" 
75 CO" 
8333] 

9 1 6 7 " 
oooc" 
033 3] 
1 0 0 / 

2500" 

1 . 3 3 3 3 
1 . 4 1 6 7 " 
1 . 5 C 0 0 " 
1 . 5 8 3 3 
1 . 6 6 6 7 

SLir^ I N ^ ^ 

MM. 
MS5L 

4 1 ^ 

I L l ^ 
/(•9f7 

liS£L 
UST 
-USH-

U.9i 

J L l i 
JL 

^ -LLIL 

1L3IL 
\np 
II 9 o 
I L 
IL 

ILM. 

JJM. 
iise 

ILEl. 
1 L S ( O 

IIS5-
MJtL 
JLXI. 
MJJL 

11.82. 

UTT 
ILM. 
M. 
JL 
unT 
i i O l 
j l O i . 
l i . T S 

ILJJL 

-^d-
SLUS lU/au - r 

0.H3 

o.^ ' i , 

O.JT.. 

o . - l l 

0 .3 t 

O-^TJ 

0 . 3 1 

a.-if-

0.3H 

d>3l 

O.-z-S 

Q.zri 



Sample 
Number 
_045 
_046 
_ 047 
_048 
049 

^ 050 
051 

^ 052 
053 

i ^ 054 

055 
î  056 

057 
053 
059 

ZZZZZ 060 
061 
062 
0 63 
0 64 

ZZ^Z! 065 
066 
067 
068 

• 069 

071 
072 
0:̂ 3 
074 

075 
076 
077 
078 
079 

080 
081 
082 
083 
084 

085 
086 
087 
088 
089 

T i m e 
( m i n ) 

1 . 7 5 0 C 
1 . 8 3 3 : 
1 . 9 1 6 " 
2.OOOC 
2 . 5 

3 . 0 
3 . 5 
4 . 0 
4 . 5 
5 . 0 

5 . 5 
6 . 0 
6 . 5 
7 . 0 
/ • 3 

8 . 0 
8 . 5 
9 . 0 
9 . 5 

1 0 . 0 

1 2 . 0 
1 4 . 0 
1 6 . 0 
1 3 . 0 . 
2 0 . 0 . 

2 2 . 0 
2 4 . 0 
2 6 . 0 
2 3 . 0 . 
3 0 . 0 

: // 77 
; //. 77 

/ / 7 6 
; i i . i L , 

i i . m 

11.7^ 
W . i l 
\lL<i 
W.IA 
W.Li 

i l . / t l 
H.ltG 
U . L ^ 
11.^5' 
iLucI 

WilM 
\ \ . L 5 
i \ , l .2 . 
l i . U Z 

ll.Ul 

11. LO 
11.57 
l l ,S( . 
n . ' T S -
l l .c^S-

I L S - / 
II. 5</ 
11.^3 
II. S i 
H . S 3 

AH 

G .2.-< 

O.T-I 

o . / T 

O . / i , 

tf.W 

0 . O 

• 

w 

3 2 . 0 
3 4 . 0 

l l . S < 
l l . ' ^ i 

3 6 . 0 
3 8 , 0 
4 0 . 0 

4 2 . 0 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 . 0 

5 2 . 0 ^ ^ 
5 4 . 0 
5 6 . 0 
5 8 . 0 

^mp 

6 0 . 0 



Pagel of 9 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

S / I S P p A l t J i Af^FK JOB SITE: 

JOB NUMBER: 7:^6.3 

WELLNUMBER: ^ . ^ ^ l o i 

TEST BY/DATE: 

CALCULATED BY/DATE: 

CHECKED BY/DATE: 

"P Pr^ti .^ t/ii/ei^ 

u uAUtJt . 'J ^h/ff\ 
(T.r^A ^/s-/?-^ 

CH£EK ^ • 
APPROWUCTE 
BOX TO 

CONDCnON " " 

^ 

i 

i 

I E 

•e 2 . ^ 

W«ll Conttruttion Details 

(attach borino log and well completion form) 

Statk Water LeveKS.W.L) a / / - B / f t . (be low t o p of eat ing) 

BT.O.C. 

Top Filter Pack = S . U D ft. B.T.O.C. 

Bott. FiKer Pack = "Z^ Z L ft . B.T.O.C 

Saeen Length s 

i t f -ZL 

AOUTTARO 

0-33-
Borehole Radiut =fi<Q>»T ft. 

o .n ' 

Well Pipe Radiut rf..^ryS ft. 

Stickup n "ZZC ft . above/below grade 

Filter Pack Porotity = O 3-> 

Cirde type of wel l : ful l^^partiaj^penetrating. If fully penetrating 

annotate drawing appropriately (i.e., t how the aquitard and i t t 

petit ion relative to L, H, O, etc.) 

DEFINE: 

L » HEIGHT THROUGH WHICH WATER ENTERS WELL/AQUIFER - _ 

H m HEIGHT OF WELL BELOW WATER TABLE • IL.'^S (ft) 

..^STT^fTft)" 

Dd 

\ L . H ^ 

DEPTH TO IMPERMEABLE BOUNDARY 

(ft)* 

(ft) Rw • RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER a p. 23> 

ln[(D - H)/Rwl » £ . n O if > 6 USE 6 HERE, AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

/ / < f 
If s.w.l. is below top of screen, then L • H. 
Based on knowledge of site geology. 

•^/T.. 



Page 2 of ^ 
Job No. 7^c3 
Well No. <iw7e/ 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L/Rw = ^9.3S). 

A • 3 Oo B • OS"? (N/A if not applicable). 

CONDITION #2. IF D a H (i.e., well fully penetrating, use Figure 1 to find C value using 

L/Rw = ). 

C a A/A (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain To, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To - O S .Tt a L o , Yo a o . 3 i , Yt a fe.LS-

T = T - T = 'T^ (sec) 
t o 

Complete Page 5 in its entirety. 



14 

12 
A 

AND 
C 

10 

8 

BOUWER AND RICE : GROUNDWATER HYDRAULICS 

fl ' I M ' I I i 111—•—I • M I ' l I i f ^ i '—I • I • I M I 1 1 1 | — • n — r n 

PLEASE ANNOTATE 

i • I I I l l I I I I I 1 1 • l l l l / I I I I I I i . I • I i l I I I i l I I I I I I l l 

B 

- • - 0 . 5 3 

10 
'/rjfy 50 100 500 IOOO 

FIGURE I CURVES RELATING COEFFICIENTS A , B , AND C TO L/Rw 
IO - * jrJ o- o 
1^ —• loj m 
I I z 
I Z I O tA> 
I o I • 



Page 4 of P 
Job No. 7ic? 
Well No. /v>J7o( 

PLOT y versus t (from field data, attached at back): 

where: 

t B time measured in field during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axjs (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

X. — 

K 

t a 0 

t (m in . ) 

O.OO 

O o t , 

o . t / s -

O. IO 

o . / S " 

O Z O 

0 7..r 

0. 30 

fy-n-

o . r o 

o . y y 

/ . oo 

/ .2.S' 

/.<rD 

A 7 ^ 

2..O0 

z ^ r o 

1.0 

t^.O 

S-.0-

S.W.L. n i i . g i 

y l f ee t ) 

/ . 2 . 7 

1 . - ^0 

Z .JW 

0 y t ) 

o - ^ g 

0 W 

0 . ^ 3 

0 - l l 

0.3B 

a z L 

0 3s 

o . z i 

o . z l 

o . z S 

0.2.4 

o . t s ' 

0.-fc3 

0 .2.1 

O . I 6 

0 I L 

t (m in . ) y ( fee t ) t (m in . ) y ( feet ) 



Page 5 of 1 
Job No. 7 ^ 3 
Well No. /tiw-fe/ 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

on' 
oz-b' 
0 .30 

PARTIALLY PENETRATING WELL: 

A (from chart) 

B (from chart) 

2 oo 
J2JC2-

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) A^A (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) a zz.t/s~ 

Dd a ln[(D-H)/Rw] • z To (must be s6) 

H, Height of Well Below Water Table (ft) a / ^ . y r 

L, Height Through Which Water Enters Well (ft) • /(,. WS 

Rw, Radius from Well Center to Aquifer (ft) a ^^,33 

T. Time in seconds ( T f To) a ^ o 

Yo, Starting Y (ft) - ^ .3 ( . 

Yt, Ending Y(ft) a t :> . : . r 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as/SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



/y\unoj 

A A 

t o 

V 
/ ; 
if 

Dt 
a.< 

- f — 
1.0 

f 
i . r 

- I I - r-
J..7 

T J / * I 0 

Z.S 
• t — 

O.if 
I -

r. o 



SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW701 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) < i-f no value, leave blank) 

WELL PIPE RADIUS (-Ft) = 0.17 
BORING RADIUS (-ft) = 0.33 
FILTER PACK POROSITY = 0.3 
A (-from chart) = 3 
B (from chart) = 0.53 
C (-from chart) = 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 22.45 
Dd. = ln((D-H)/Rw) = 2.9 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 16.45 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (-ft) = 16.45 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (ft) = 0.33 
T. TIME IN SECONDS (Tt-To) = 90 
Yo. STARTING Y (-ft) = 0.36 
Yt. ENDING Y (-ft) = 0.25 

CALCULATE Rc 

Rc = 0.23 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 2.6B5150 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In (Re/Rw) = 3.553625 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 2.685150 
FULLY PENETRATING. In(Re/Rw) = 3.553625 

THE CORRECT VALUE DF ln(Re/Rw> IS: 2.6B515 

CALCULATION 

K in -ft/sec = 1 . 75E-05 

K in cm/sec = 5.33E-04 



NUS 
CDRPORAnONJ 

BORING NO. 
se 70/ 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT '^^'^f'*^^^ ^ ^ ^ 
PROJECT NO. I M 
ELEVATION 

LOCATION WicHtn^ ^^ 
ffnpiMr / ^ y ^ i o i 

-nc 

pATC i z - o i - f i B 

FIELD GEOLOGIST—F'^'•*"'* j j " yKg f t ^>^^& 

DRILLER < ^ <Ccc/avs^eu. 

DRILLING 
METHOD ^^/z- Po-r4£.y 
DEVELOPMENT 
METHOD '^//g Z. f i r r 

- ^ » cLr:$<r ff>^ I 

ELEVATION OF TOP OF SURFACE CASING . 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: C.^vti^fgl PA6 

1.0. OF SURFACE CASING: 
TYPE OF SURFACE r A c m n - u^ L.,... r.-^ w^^ / 

AL 

RISER PIPE ID . ^ 
TYPE OF RISER PIPE: tc.oev^\.t 'to ?yC 

BOREHOLE DIAMETER: iC 
TYPE OF BACKFILL: Vn/i.^f^ ^ r OtA. f 

SLOT SIZE x LENGTH: O O I Q ' ' " I S ' 

ID. OF SCREEN: ^ " 

TYPE OF SAND PACK: t ^ ' * f D Ji<-tcA XQA/Q 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: V/o4^ Pu06: i n V a - Q 

ELEVATION / DEPTH OF HOLE: 

pwi 
3L.2lt, 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: & ^ ^ ' ' / ^ / '^ / /Jt . ( ' / ^ " j 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: S7A,^U>-.U srtte.L 

Z.O 

JtJL 

JL2. 

Z-3.0 

ZJb.O 

J2L 

i f 



- =ffllVIUS 
L J CORPORATIO^ 

• — 
Sample 
Number 

000 
001 
002 
003 
004 

005 
006 
007 
008 
009 

010 
Oil 
012 
013 
014 

015 
016 
017 
013 

, 019 

' 020 
021 

. 022 

. 023 
024 

025 
025 
027 
029 
029 

:30 
0 31 
0 32 
033 
034 

035 
035 
037 
033 
039 

04O 
C41 
C<2 
043 
04 4 

\AieLL A i ^ - . ' M u / - 7 o / E L S V A r f o H : . !:j/l£sl. 
S T t TIC W 4 TTC U y B L j U f i i * C • « ( # « r / ••* O . X = l l - ^ l j-„f^ .(Lt^> 

E U v ^ - n w H W4Ty< RsFfK^t/cg yv<N#r i i ^ ^ i — . X D - ' I ^ L ^ 

T i m e ~ 
( m i n ) 

0.0000 
0.0033 
0.0067 
O.OiOO 
0.0133 

S L t t f m 

0. 
0. 
0, 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0, 
0. 
0, 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
'̂  
0, 
0, 
0, 

0, 
0 
0 
0 
0 

0 
1 
1 
1 

1^08 
l i - i p 

JJLSZ^ 
t i . ' iS 
l^.'Sf^ 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0667 
0833 
1000 

1157 
1333 
1500 
1667 
1833 

2000 
2167 
2333 
2500 
2657 

W ^ i^-'h 
I ' i l l 
I H ' ^ 
I'/.n 

IH.U 
H . I S 
(1 .81 
i l 3 o 
J Z A L 

/zz3 
IZ.Z8 
i z . i n 
n . U s 

JZAJg_ 

J l j Z < _ 
I t . zH 
/z.z.'y 
iz .z-4 
I Z . 1 3 

JJLL^ 2 3 3 3 
30 0 0 ' n z - x , 
3 1 6 7 
3 3 3 3 
4167" 

/X.Z. I 
i z . u 
JZi ' i 

nn 
Jidk^ 

50C0 
, 5 8 3 3 " 
, 6 6 6 7 ' 12 . iS ' 
, 75C0 
, 9 3 3 3 " 

_ L Z j ± 
J Z T L 

9157 /Z../I 
SOOO /Z./2. 
0332 
166T nn j _ u o _ 
2 5 0 0 /Z . /O 

1, 
1 
1 

3 3 3 3 
4167'" 

/ ^ •o? 
I z . o l 

5C00 / i . o ^ 
5 3 3 3 / z . o t 
6 6 6 7 / l .O S 

^ - S L U S t f i / a w r 

-KAt^[i t i<Cn. (>/\7*//L<*,C'^ 

file:///AieLL


Sample 
Number 
_045 
_046 
_047 
_ 048 
_049 

050 
051 
052 
053 

I 054 

I 055 
056 
057 
053 

I 059 

~ 060 
_ 061 
_ 062 
_ 0 63 
_ 064 

I 065 
_ 066 
_ 067 
_ 068 
_ 069 

~ 070 
_071 
_072 
_073 
_074 

"075 
076 

"077 
078 

"079 

~080 
_081 
_082 
_083 
_084 

"085 
_086 
_087 
_088 
089 

T i m e 
( m i n ) 

1 .750C 
1 . 8 3 3 : 
1 . 9 1 6 7 
2.OOOC 
2 . 5 

3 . 0 
3 . 5 
4 . 0 
4 . 5 
5 . 0 

5 . 5 
6 . 0 
6 . 5 
7 . 0 
' . -

8 . 0 
8 . 5 
9 . 0 
9 . 5 

1 0 . 0 

1 2 . 0 
1 4 . 0 
1 6 . 0 
1 3 . 0 . 
2 0 . 0 . 

i z . o i 
/ z . o l 
/Z.0(o 
/Z.oL 
/Z.tfV 

ll.OZ 
l l l lO 
//?? 

ll.Ht 

im 
- f ^ 
l l . % 

//.^r 
// .1H 
U.<N 
II."a 

I I . ^ L 
ll.'f.lL 
\ i .n i 
n .^ i 
II . ' l l 

II. S- , 
//.ft.i 
/•/. 9 7 
il.FQ' 
ll. ^iT 

• 

J^ 
V 

2 2 . 0 
2 4 . 0 
2 6 . 0 
2 3 . 3 
3 0 . Q 

3 2 . 0 
3 4 . 0 
3 6 . 0 
3 8 . 0 
4 0 . 0 

4 2 . 0 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 . 0 

5 2 . 0 ^ ^ 
5 4 . 0 
5 6 . 0 
5 8 . 0 

_ . . 
Hp 

6 0 . 0 

file:///i.ni


Page 1 of ^ 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

WELLNUMBER: 

y^L .3 

TEST BY/DATE: P. 7*0 i^t. iMM. 
CALCULATED BY/DATE: Z T K J ^ J L . ^ J ^ h ff-'^ 

CHECKED BY/DATE: O^'^K.^ 'il^H^ 

CHECK Q 

BOX TO 
INOCATE SVO-b ' ' 

cocmoN ^ 

Well Construction Details 

(attach boring log and well completion fonn) 

Static Water Level (S.W.L) » / / " / L f t . (be low top of casing) 

B.TO.C. 

ft.B.TO.C. 

AQUTARO 

Top Filter Pack 

Bott. Filter Pack 

Screen Length 

Borehole Radius 

Well Pipe Radius 

Z f c . V ? ft.BT.O.C. 

/=>' ft-

ft. 

ft. 

c7.Z. i -

Oo8 

Stickup s Z . v 7 ft . above/below grade 

Filter Pack Porosity = 0 . 3 0 

Circle type of wel l : fu l ly /^maj j^penetrat ing. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L. H, O, etc.) 

DEFINE: 

L 

H 

D 

" W 

Dd 

/ro/ (ft)* HEIGHT THROUGH WHICH WATER ENTERS WELLyAQUIFER -

HEIGHT OF WELL BELOW WATER TABLE - / jToi (ft) 

DEPTH TO IMPERMEABLE BOUNDARY o z . i . o i ( f t )** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER = p 2.s- (ft) 

ln((D - H)/Rwl - 3.16 . if >6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

' If s.w.l. Is below top of screen, then L • H. 
* * Based on knowledge of site geology. 

I X o •^/o'̂ <^ -Al 



Page 2 of ' i 
Job No. l i a 
Well No. i^u l tn 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

A • J . V 7 B • O.bS^ (N/A if not applicable). 

CONDITION #2. IF D • H (i.e., well fully penetrating, use Figure 1 to f ind C value using 

L/Rw » 60.0-/). 

C B /K/A (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To n Q.^Xr ,Tt • 0.fe3 , Yo » 0^ { , , Yt o 0.(pi 

T = T^ - T^ = 6 y. C (sec) 

Complete Page 5 in its entirety. 
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Page 4 of 7 
Job No. 7 ^ 
Well No. Aiitrnn-

PLOT y versus t (from field data, attached at back): 

where: 

t a time measured in field during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

X« ' 

K -

t > 0 

t(min.) 

O.oo 

O.OZ. 

o.o5 

0.033 

<2.os~ 

6 O/J 

O 10 

Q..3 

O./S-

0 i L l 

O. to 

0.2-r 
0.30 

0 . ^ 1 

A . ^ X . 

0 . ^ 0 

O.S-8 

0 . 6 , 1 

0 .7< -

o . d 3 

C7.5/ 

/ . O O 

A t s -

S.W.L - / / V t 

y{feet) 

/ . 7 ^ 

/. foO 

/ . L 8 

/ .7o 

/ . L l . 

t .sn 

AS-/ 

/ .VJ 

/.•VO 

A3fc 

I . Jo 

/ .2- I 

A / J 

/ O . ' i 

C i L 

0. f.L 

t ^ . l J i 

O i l 

<2.GL 

o . c , / 

o . ^ i i 

d . s < r 

o . y g 

t(min.) 

/ S 7 i 

/ . I S -
Z.OO 

r . s - B 

3 . 0 

y(feet) 

0 , ^ 3 

0 . ^ 0 

0.^-1 

0 . 3 Z 

O.Z*i 

t(min.) y(feet) 



Pages of J 
Job NO. 2|ia 
Well No. /nuiin. 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

OOfl 
0.t,5' 

Q.ZO 

PARTIALLY PENETRATING WELL: 

A (from chart) 

B (from chart) 

3 t 1 

_Q}sL 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) J(A_ (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) a -7,1.0! 

Dd • ln[(D-H)/Rwl a 3.16 (must be S6) 

H, Height of Well Below Water Table (ft) a /g-.p/ 

L. Height Through Which Water Enters Well (ft) a / f o / 

Rw, Radius from Well Center to Aquifer (ft) a p.- t f 

T, Time in seconds (Tt - To) 

Yo, Starting Y (ft) -

Yt. Ending Y (ft) a 

^-V.«» 

o.u 
O.bi 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC fi le. Use the input data on this sheet to f ind K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



0 . 
0 . 

, 0 8 
2 5 

0 . 3 
T 

0 . 

2 1 . 
•.!> • 

1 5 . 
1 5 . 

0 . 

, 4 7 
. 6 5 

0 1 
, 18 
0 1 

, 0 1 
2 5 

2 4 . 6 
0 . 
0 . 

9 6 
, 6 1 

SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24.- 1989 
JOB NO: 7S63 
WELL NO: MW702 
CALC BY: JAMEB WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i-f no value, leave blank) 

WELL PIPE RADIUS (-ft) = 
BORING RADIUS (-ft) = 
FILTER PACK POROSITY = 
A (-from chart) = 
B (-from chart) = 
C (-from chart) = 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 
Dd. = In((D-H)/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL --Ft) = 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (-ft) = 
T. TIME IN SECONDS (Tt-To) = 
Yo. STARTING Y (-Ft) = 
Yt. ENDING Y (-ft) = 

CALCULATE Rc 

Rc = 0.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

1 n (Re / Rw) -- 2.771 300 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE 1n(Re/Rw) 

In(Re/Rw) - 3.722737 

FIND HYDRAULIC CONDUCTIVITY <K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR In-Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 2.771300 
FULLY PENETRATING. In(Re/Rw) = 3.722737 

THE CORRECT VALUE OF In(Re/Rw) IS: 2.7713 . 

CALCULATION 

K in -ft/sec = 3.95E-05 

K in cm/sec = 1.20E-03 
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LJ-J canpoRATtasi 

BORING NO.: / ^ W 702-

OVERBURDEN 
MONITORING WELL SHEET 

PROJ ECT ^•-•£''^«-& xi,^3 
PROJECT NO. 7 ^ ^ 
ELEVATION 

LOCATION v^/Cii/T4 P4u^^ Tx-

BORING - " ^ ' V / T P ^ 

FIELD GEOLOGIST—..LiJiS^S^tiii^ 
DATE ^ W . f g 

lo h/C i-.>*-t-

--3.0 c u * T 

/r/<. i^Vp"^ 

DRILLER ^^ C4LD»/gr<-

DRILLING 
METHOD ^;v- ^ m ( ^ 1 — 
DEVELOPMENT . 
METHOD ^"^ ^- '^ /St i t tu^i . 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING; 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: r ^ ^ f . ^ r / r tAti 

6 ID . OF SURFACE CASING:. 
TYPE OF SURFACE rAcmr. .rr?g/L > s 

TYPE OF BACKFILL: V<»-^>^y <^<^^ 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: Sti^-xt^^t^ PKiucn 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: yr<>^^g»r rrMAi. 

SLOTSIZEx LENGTH: 0 . O / O K / ^ ' 

ID . OF SCREEN: _ _ L ! 

TYPE OF SAND PACK: ^ ^ - " to r/c/c» ^ A ^ O 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND P/ 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • A^ttuc «.(/Cc (a^^^.U, * J A / ^ * S \ 

J J Z . 
^ » 7 

RISER PIPE I.D. Z . " 
TYPE OF RISER PIPE: stLue.ttuJS.^i^ PvC 

BOREHOLE DIAMETER: ^ ' ' 

^ f > 

5:5-

2 J L 

t . r o o 
zv.<g 

ELEVATION/ DEPTH OF HOLE: 32uO_ 



t ) :^p/aH n ^p '« j 

IMUS 
CORPORATION 

'Sample 
Number 

• 000 
001 
002 
003 

'_ 004 

005 
006 
007 
008 

" 009 

010 
Oil 
012 
013 
014 

" 015 
016 
017 
013 

. 019 

[ 020 
021 

. 022 
- 023 
. 024 

025 
026 
027 
029 
029 

03 0 
0 31 
0 32 
033 
034 

035 
035 
037 
038 
039 

04 O 
C4L 
C42 
043 
044 

weLL Ai#. . •Hvi /7gl . EUVMTf^:. v^re : J M S 3 , 
S T U T I C W 4 7 r < iMt^P-L j U l t t j . g ^ ^ g ^ r / » * > P ' 2 . _ = f l ' V ^ ^ f ^ v '/7if/ 

Time 
(mi.T ) 

0 
0 
0, 
0 

0, 
0, 
0, 
0 
0. 

0, 
0, 
0. 
0, 
0. 

0. 
0, 
0. 
0, 
0. 

0, 
0. 
0. 
0. 
0. 

0000 
0033 
0067 
0100 

0.0133 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0667 
0833 
1000 

1157 
1333 
1500 
1567 
1833 

2000 
2167 
2333 
2500 
2667 

2333' 
30 00' 
3167" 
3333" 
416 7' 

0.5 ceo' 
0 . 5 8 3 3 " 
0 . 6 6 6 7 ' 
0 . 7 5 CO" 
0 . 9 3 3 3" 

A a # mA^iir SLUS lU/i^wr 

13 ? 0 
_l±2_ 
J J L l . 
LLLL 
i^-'ff 

fS.n 
_L3j i^ 
L2JIA. 
13. I f 

JUM. 

dAJU. 
4jujs2_ 
l-i r.U 

4ik.<'f2L7&' ) 2 . 9 1 

12.93 
M-g? 
r^.flfc 
l?-ff2. 
i x . l ^ 

I2,7(t> 
/ 2 . 7 3 
i ^ i l O 

JJUal 
I2 . ( . ^ 

4^M.r^?-gig> /a .6 i 
/ £ . S f 
H T ^ 
iz^s^ 
I'L.*/!. 

I1..T-H 
n..,n 
n. . iz. 
n . o i 

f^'Ol 
9 1 6 7 
oooo' 
C 5 3 3 _ 1 L ^ 
1 0 6 ' 
250C' 

S 
Ll4 
ill t 

3333ZOE 
4L67-J13J; 
5C0Q I I . M 
5.a33aUL2_ 
6^^7_IL£J_ 



Sample Time 
Number (min) 

045 1.750C U.SOr 
046 1 . 8 3 3 J _ t k a f L 
0 4 7 1 .916 -, ll.9<l 
048 2.OOOC l i .S3 
049 2 .5 /LTf l 

050 3 .0 j L l f 
051 3 .5 H . 7 ^ 
052 4 .0 l l . r .q 
053 4 .5 M . ( . l 
054 5 . 0 11. Lî ^ 

055 5 .5 U . L ^ 
056 6 .0 y(. L 3 
057 6 .5 i/.(^;Z. 
058 7 .0 j l .U l 
059 7.5 77- fcO t 
060 8 .0 //. 5*] 
061 8 .5 / L M 
062 9 .0 11,51 t 
063 9 .5 J L 5 J . 
064 1 0 . 0 II. SG 

065 1 2 . 0 / / . '^y 
066 1 4 . 0 //. ^ X 
067 1 6 . 0 / / . ^ / ifc 
068 1 3 . 0 //• <ri 
069 2 0 . 0 / /• ^O 

070 2 2 . 0 / /</^ 
071 2 4 . 0 " * ^ ^ 
072 2 6 . 0 
0:'3 2 3 . 0 
0 74 3 0 .0 

075 3 2 . 0 
076 3 4 . 0 
077 3 6 . 0 
078 3 8 . 0 
079 4 0 . 0 

080 4 2 . 0 
081 4 4 . 0 
082 4 6 . 0 
083 4 8 . 0 
084 5 0 . 0 

085 5 2 . 0 
086 5 4 . 0 
087 5 6 . 0 _ 
088 5 8 . 0 
089 6 0 . 0 

S 

M 



Page 1 of 1 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

WELLNUMBER: ^^VvToZ. 

TEST BY/DATE: TfpQJttt / / c > / ^ ^ 

CALCULATED BY/DATE: TTuJtuU.UJ : Z - Z T / S I 

CHECKED BY/DATE: i l i ^ 

CHECK C] 
APPROmiATC 
BOX TO 
INCHCATE S V O - M ^ 
OONOmON ^ 

AQUTTARD 

Wall Construction Details 

(attach boring log and well completion form) 

Static Water Level (S.W.L) = / / J o f t . (be low t o p of casing) 

B.TO.C. 

Top f iKer Pack = 7 - ^ 7 ft. B.T.O.C. 

Bott. Filter Pack = t ^ . ^ ^ l ft. B.T.O.C. 

Screen Length = i S ft . 

Borehole Radius = ^ ' ^ < ft. 

ft. Well Pipe Radius p.ob 

Stickup = Z . ^ 7 f t (abov) 

FiKer Pack Porosity = <3.3o 

grade 

Circle type of wel l : full//partiall« penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L, H, D, etc.) 

DEFINE: 

L 

H 

0 

" W 

Od 

(ft)* HEIGHT THROUGH WHICH WATER ENTERS WELL/AQUIFER » / S l l 

HEIGHT OF WELL BELOW WATER TABLE » i ^ . i l (ft) 

DEPTH TO IMPERMEABLE BOUNDARY o ^ S ^ ^ t 6 /?.C7 ( f t ) ** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER ° o . Z S (ft) 
Z . 3 0 

ln[(D - H)/RJ a Z . i , ' i f i 3 . if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 
INPUT DATA PAGE 

-I 
-> Q i X / O , ^ / 

* If s.w.l. is below top of screen, then L • H. 
** Based on knowledge of site geology. 



Page 2 of ^ 
Job No. 7$c3 
Well No. Atalt't 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L/Rw = 60 6 l ' ) . 

A • j ^ ^ < B > 0.5$ (N/A if not applicable). 

CONDITION #2. IF D a H (i.e., well fully penetrating, use Figure 1 to find C value using 

L/Rw = )• 

C • (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To • /9.S^ Tt a / , o , Yo » / 0 3 , Yt a a c 7 

T = T - T = 3 0 (sec) 
t o —^—^—.^.^^— 

Complete Page 5 in its entirety. 



14 

BOUWER AND RICE : GROUNDWATER HYDRAULICS 

•IR • I • I * I I 1111—•—I • I • !•! I \W\—•—I—• I ' I ' I I 1 1 1 1 — * — n — T W T " 

12 
A 

IVND k 
C 

10 

8 

4 

PLEASE ANNOTATE 

B 

I • i I I l l I I 111 1—I I I I I l l \ i n \ I I . I . t .1 I I 1 1 | I 

5 10 50**'* 100 500 IOOO 

FIGURE I CURVES RELATING COEFFICIENTS A , B , AND C TO L/Rw 

I i I I I l l I _ 

- o.sy 

o- tn r>i —I M 
10 I 2 



Page 4 of \ 
Job No. 7^fe3 
Well No. Attoiov 

PLOT y versus t (from field data, attached at back): 

where: 

t a time measured in field during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

' ^o 

K -

t a 0 

t(min.) 

O O O 

n.nz. 

a . o 3 

o.o2> 

t O . o T 

O o 8 

o . /o 

0 . i 3 

n i S -

O . I L I 

t i , t , o 

0 . t . . T 

0 . 3 0 

0 . - ^ 3 

o . v / t 

O.Srt 

o.s- f i 

O . C 7 

O . I T 

Or 3 J 

O . ' I / 

/ . o o 

/ . L T 

S.W.L. a 

y{feet) 

/.97 
/ . ' r l r 

/ 8 1 
i.es 
/ . f lV 

/ . I S 

1-71 

I . L ^ 

/ . L O 

/ .S-1 

t.SO 

A V / 

/•ST. 
I Z L 

/ . l ^ 

/ . O l 

o W 

n . b l 

t^ 9,0 

0-7S-

o i l 
O . L I 

<3.LO 

t(min.) 

/ . i - o 

A 7 ^ 

Z . oa 

• z . ^ 

3 . 0 

y(feet) 

os^ 
0 4 1 

O.ML 

O.i/D 

tSZL 

t(min.) y(feet) 



Page 5 o f ^ 
Job No. i h i S 
Well No. /<\oitt\. 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) - 0.oe> 

Boring Radius (ft) a O z s ' 

Filter Pack Porosity a 0 3 0 

PARTIALLY PENETRATING WELL: 

A (from chart) • l . ' i S ' (N/A if not applicable) 

B (from chart) a o . r r (N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) a y ^ A (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) a I S ^ 11 L l 

Dd - ln((D - H)/Rw] - Z^Agf l^^O (must be * 6 ) 

H. Height of Well Below Water Table (ft) a / ^ n 

L, Height Through Which Water Enters Well (ft) a /:>-. / 7 

Rw, Radius from Well Center to Aquifer (ft) a p . ^ s -

T, Time in seconds (Tt • To) o -^Q 

Yo. Starting Y (ft) a / .03 

Yt. Ending Y (ft) - 0.4.7 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS: USE 

SKETCHES IF NECESSARY): 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to f ind K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation fi le on the Hard Disk. 
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I—I C O R P O P A T I O N 

f Sample 
Number 

t ^ 000 
001 
002 
003 
004 

005 
< — • 006 

007 
008 

a>- 009 

• < - - ^ 010 
Oil 
012 

*»-
j ^ -

013 
014 

015 
i-^ 

k '-^ 

016 
017 
013 

P 019 

, ^ 020 
021 
022 

^ 023 
.13 a 

025 
J 

*..-

025 
027 
029 
029 

,-— 
t«-

^ 
*— 
i-— 

:30 
031 
0 32 
033 
034 

« 
•^ 

035 
036 
037 
033 

. •^ 039 
I 

04 o 
•:4i 

< — C42 
043 
044 

\^€LL Af#.:AA\A/7ta- , f i«v4r7«w: n^^p. )//fe/g? 
STATIC W47r< igygi l/.2^ » c^iztMcrtmtP.i = I / . s o rfif^-'̂ ^-^ 

Time 
(min ) 

0.0000 
0.0033 
0.0067 
0.0100 
0.0133 

0, 
0, 
0, 
0 
0, 

0167 
0200 
0233 
0267 
0300 

0.0333 
0.0500 
0 . 0 6 6 7 
0.0833 
0.1000 

0, 
0 
0, 
0, 
0, 

1167 
1333 
1500 
1667 
1833 

0.2000 
0.2167 
0.2333 
0.2500 
0.2667 

0, 
0 
0, 

0 
0 
0 
0 
0 

0 
1 
1 
1 

2333" 
30C0" 
3167" 
3333 
4167;; 

5 0 CO" 
5 8 3 3 " 
6667" 

,75 CO" 
9 3 3 3^ 

, 9 1 6 7 " 
, 0 0 0 0 
, 0 3 3 2 " 

.2500" 

S t M l ^ t 

i3j=n_ 

9i(fpur) SLUS tn / i , u - r 

i X J J e -mM. 
j ^ , 2 5 _ 
±±J±_ 
13 .^^ 
1 3 . 2 1 . 
/3 x l 
/ . ^ , 3 > g 
1 . 3 . 1 ^ 

1M8-
1^,/i 
1^.10 

X2uo5_ 
l ^ ,o i 

JJLM. 
l L d £ . 
• 2 . ^ 1 

12JiA-

12.8o 
1 2 . 1 1 
( 2 - l H 
C t . i i 

n-^s 
n .u '5 
l A . U ^ 
f^-'S'l 

2L_^L^ 
12j_i tL 

/ - ^ • ^ S 
1 2 . 2 ^ 

ihn 
j j ^ j o 
J A i 0 5 _ 

I x-o I 
JM2LL 
J l d £ -

JL11:_ 
U i j o 

11,87 
MJi£. 

1 . 3 3 3 3 
1 . 4 1 6 7 " 
1 . 5 C 0 Q " 
1 . 5 8 3 3 l l . / i X . 
1 . 6 6 6 7 ( \ , i \ 

III j H 



Sample Time 
Number (min) 

045 1.750C 11-7^ 
0 46 1 . 8 3 3 :-_/LJ_2 
047 1.9167 11.71 
0 48 2.OOOC il.7(g 
049 2 .5 11.70 

050 3 . 0 \\ .\t>(t> 
051 3 .5 \l.(fiZ 
052 4 .0 I I ,S? 
053 4 . 5 11,51 
054 5 .0 /1 ,55 

055 5 .5 n . ^ 3 
0 5 6 6 .0 ft S I 
057 6 .5 11,50 
058 7 .0 i/.tyg 
059 7.5 U . - n 

0 60 8.0 ILclio 
061 3 .5 l/Wff-
062 9 .0 //W^ 
0 63 9 .5 / / .VJ 
064 10 . J /L«/Z^ 

065 1 2 . 0 tl.'^O 
066 14 .0 //.3fi 
067 1 6 . 0 i / .30 
068 1 3 . 0 / / . 3 ^ 
069 2 0 . 0 II. J ^ 

0^0 22 .0 1/..W 
071 2 4 . 0 //..W 
0T2 26 .0 / / • J3 
073 23 .0 11-33 
074 3 : .3 / i . 3 i 

075 3 2 . 0 ' 
076 34 .0" 
077 3 6 . 0 ' 
078 3 8 . 0 ' 
079 4 0 . 0 ; 

060 4 2 . 0 ' 
081 4 4 . 0 ' 
082 4 6 . 0 
083 4 8 . 0 
084 5 0 . 0 . 

085 52 .0 " 
086 5 4 . 0 
087 5 6 . 0 
088 5 8 . 0 
089 6 0 . 0 

S 



NUS 
canpcDRAnorsi 

BORING NO.: /^W7(?2-

OVERBURDEN 
MONITORING WELL SHEET 

PROJ ECT .^hig^^B-o ^ i ' ^ 
PROJECT NO. 1 $ ^ 
ELEVATION 

LOCATION v^vui/T4 t=Ai.LS Ttf 

BORING -" 'V /ZP^ 
DATE ^ y y g g 

FIELD GEOLOGIST—J- ^t^^'^i^'- ' i?. 

DRILLER W. r.ALbK^e£.L 

DRILLING 
METHOD >^-fl- £orxiaY 

DEVELOPMENT . 
METHOD > "̂̂  L.f^/SAtu,»^tr 

Z o o Ihi ^ » /»/i^ 

3oo lit "=*^ 
/ 5 ' i J . »cr««.n 

/J Aŵ c /«.»«•/• 

/S'Ht <^/»-.A 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: r_^^f.ggr/y fAO 

C " 

g/r 
? Y 7 

ID. OF SURFACE CASING: 
TYPE OF SURFACE CASING JTgg^r *• ?" 

RISER PIPE ID . S 
TYPE OF RISER PIPE: s^ne.r tu^<Wi PvC 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: V<" -^^ t C^^^"^ 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: iy«-^^u^.«- P«-.^grt 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: TTfltt^u^W fTISf-

SLOTSIZEx LENGTH: O.o/o>^ /*>"" 

ID. OF SCREEN: ^ ^ 

^ O 

S ' y 

JLiL 

TYPE OF SAND PACK: ^ ^ - " ^ r<tt.t<A TAA^O 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: • /Vgtic /t-t/c- re^^LUf tjAetLtu\ 

ELEVATION/ DEPTH OF HOLE: 

zz.o 
ZH.O 

? 3 ^ 



SLUG TEST FORMULA CALCULATIONS 
by: Allan Jenkins and Jonathan Lewis, Rev. 0, 2-17-89 

DATE: September 12. 1989 
JOB NO: 7S63 
WELL NO: MW702 
CALC BY: JEW 

INPUT DATA (FROM DATA SHEETS (if no value, leave blank) 

WELL PIPE RADIUS (ft) = 0.083 
BORING RADIUS (ft1 = 0.25 
FILTER PACK POROSITY = 0.3 
A (from chart) = 3.45 
B (from chart) = 0.55 
C (from chart) = 0 
D. DEPTH TO IMPERMEABLE BOUNDARY (ft) = 17.67 
Dd, = ln((D-H)/Rw) = 2.3 
H, HEIGHT OF WELL BELOW WATER TABLE (ft) = 15.17 
L, HEIGHT THROUGH WHICH WATER ENTERS WELL (ft) = 15.17 
Rw, PĴ DIUS FROM WELL CENTER TO AQUIFER ( ft) = 0.25 
T, TIME IN SECONDS (Tt-To) = 30 
Yo, STARTING Y (ft) = 1.03 
Yt, ENDING Y (ft) = 0.67 

CALCULATE Rc 

Rc = 0.069442 

CONDITION 1, PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

ln(Re/Rw) = 2.893279 

CONDITION 2, FULLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

ln(Re/Rw) = 3.732376 

FIND HYDRAULIC CONDUCTIVITY (K) 

NOW YOU MUST ENTER THE CORRECT VALUE FOR In(Re/Rw) BELOW, 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) r 2.893279 
FULLY PENETRATING, In(Re/Rw) = 3.732376 

THE CORRECT VALUE OF ln(Re/Rw) IS: 2.893279 

CALCULATION 

K in ft/sec = 6.59E-06 

K in cm/sec = 2.01E-04 



Page l o f 9 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: 

S ^ € . i > P A U ^ /lf=B> 

WELLNUMBER: / ^ \ ^ - A n i 

TEST BY/DATE: 

CALCULATED BY/DATE: 

CHECKED BY/DATE: 

r <>t t»«. //'/ril 
•liM. 

^lili'̂  

CHECK C] 
APPROPRIATE 
BOX TO 
mOCATESMO.R' 

cocmcN 

AOUTTARO 

Well Conrtruction Details 

(attach boring log and well completion fonn) 

Static Water Level (S.W.L.) e 9 . 3 / f t . (be low top of ca i ing ) 

B.T.O.C. 

Top Filter Pack = feo7 ft. B.T.O.C. 

Bott. Filter Pack = H o l ft. B.T.O.C 

Screen Length n / O ft . 

Borehole Radius = O Z.S ft . 

Well Pipe Radius ° O . O ^ ft . 

Stickup = Z-A I f t . above/below orade 

Filter Pack Porosity a tf s o 

Grcle type of wel l : (ful l^partial ly penetrating. If fully penetrating 

annotate drawing appropriately (i.e., show the aquitard and its 

position relative to L. H, 0, etc.) 

DEFINE: 

L 

H 

D 

Bw 

Dd 

HEIGHT THROUGH WHICH WATER ENTERS WELLYAQUIFER - <^.7C (ft)* 

HEIGHT OF WELL BELOW WATER TABLE • J. J j . (ft) 

DEPTH TO IMPERMEABLE BOUNDARY o 7 I c ( t t )** 

RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER a p . Z ^ (ft) 

ln((D-H)/Rw] • . ^ ^ ^ , if > 6 USE 6 HERE. AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

Ijfi^fj-Aj 
' If s.w.l. is below top of screen, then L • H. 
* * Based on knowledge of site geology. 



Page 2 of °\ 
Job No. 1)(.^ 
Well NO. Mu f t o i 

CONDITION # 1 . IF D > H (i.e.. well partially penetrating, use Figure 1 to find A & B values using 

L/Rw = 31. W )• 

A • ^^/^ B • /VA (N/A if not applicable). 

CONDITION #2, IF D B H (i.e., well fully penetrating, use Figure 1 to find C value using 

L/Rw "S l f LJ . 

C B ^ . V(3 (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To - 0 .7 .5 - .Tt » O . t f J Yo = / V 7 . Yt » O. i j l 

T = T - T = 2*t.ii (sec) 
t o 

Complete Page S in its entirety. 



H 

12 
A 

AND 
C 

10 
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-

-

. 
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~ 

# -

BOUWER AND RICE : GROUNDWATER HYDRAULICS 

' I ' I ' l i 1 1 1 1 — » — I • I • I ' I I \ W \ ' — I — ' I ' I ' I I I 1 1 1 — • — n — r •n 

8 

4 -

1 . K 4 0 . . 

2 

PLEASE ANNOTATE 

• ^ 

B 

I I I I I l l I I I I I 1 I I I i j l 11 I I I I I I I . I . i .» I I i i» t I I I I l l _ O 

5 10 3ici 50 100 5 0 0 IOOO ..3̂  

FIGURE I CURVES RELATING COEFFICIENTS A , B , AND C TO L/Rw 
t-^ Z I O LO 



Page 4 of j 
Job No. i i u 3 
Well No. /hu^cji 

PLOT y versus t (from field data, attached at back): 

where: 

t a time measured in field during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

^ o 

X. -

t a 0 

t (m in . ) 

O . o o 

«J>. o i 

rt o ^ 

0 . 0 3 

o . / o 

O. I f 

O / T -

O . / L l 

O . z o 

n . x . < ; 

. o J o 

0 . 3 3 

0 . 4 Z 

o . S ' o 

O . T t 

O.L7 

O . I S -

0 . 8 3 

O - " ! ! 

/ . o o 

/ .2-5-

/ . S V 

/ . T 5 -

S.W.L a 

y ( fee t ) 

Z Ol 

/ . ' i l 

/ . d L 

/ . 7 5 

/ • 7 4 

/ . L l 

/ C * / 

/ C l 

/ - s ~ r 

/ . V 7 

/ . I ' l 

/ .3S-

/ . i W 

/./4 
t.O(a 

o.-l*} 

<S «»S 

o . d 7 

o . t ^ 3 

O T ' , 

O . i l 

O U T 

O.Lt t 

t (m in . ) 

Z . O O 

Z..S~o 

3 . 0 

y ( fee t ) 

O S l 

o . s - i 

O . ^ l 

t (m in . ) y ( feet ) 



Page 5 of ^ 
Job No. l U ^ T ^ 
Well No. ^ ^ ? ) o i 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

J 2 J ^ 
O l ^ S 

o.^o 

PARTIALLY PENETRATING WELL: 

A (from chart) a A/A 

B (from chart) a ^ A 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) 1..HO (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) a q 7 ^ 

Dd a lnI(D-H)/Rw] • /V/>4 (must be <6) 

H, Height of Well Below Water Table (ft) a '^76. 

L, Height Through Which Water Enters Well (ft) a ^ l u 

Rw, Radius from Well Center to Aquifer (ft) a p x ^ 

T, Time in seconds (Tt - To) • J>V. g 

Yo. Starting Y (ft) a / V 7 

Yt. Ending Y (ft) a o . H l 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): ^ . r « / L^fio^ tf<' s ^ ^ ^c j c . , * ^ l i 1̂  . ^ , ^ . ^ ^ 1 , ^ ^ ^ ^ 
'n >.C«.I»J<. ^ I l 

Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as/SLUGCALC. DO NOT save your calculation file on the Hard Disk. 



7^3 

. . . • . : , : _ ! 

Afi 
^ . — — — • ; : " ' : ":\ — ^ ' — — : ""•- _ Z J 

#- . . . . . . 

^ 

0-\ t 
O.J 

—f 1 r-l 1 «-
»-t} (,.5- * "Ĵ  1.0 I .Vi i . i i 2-3 

• - I -

i.O 5.r 



0 . 
0 . 

0 8 
2 5 

0 . 3 

t i 

9 . 

9 . 
9 . 
0 . 
3 4 
1 . 
0 . 

1.4 
7 6 

7 6 
7 6 
2 5 
. . 8 
4 7 
8 7 

SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MW801 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (it no value, leave blank) 

WELL PIPE RADIUS (-ft) = 
BORING RADIUS (-ft) = 
FILTER PACK POROSITY = 
A ("from chart) = 
B (-from chart) = 
C (-from chart) = 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 
Dd. = ln((D-H>/Rw) = 
H. HEIGHT OF WELL BELOW WATER TABLE (-ft) = 
L. HEIGHT THROUGH WHICH WATER ENTERS WELL (-ft) = 
Rw. RADIUS FROM WELL CENTER TD AQUIFER (-ft) = 
T. TIME IN SECONDS (Tt-To) = 
Yo. STARTING Y (-ft) = 
Yt. ENDING Y (-ft) = 

CALCULATE Rc 

Rc = O.152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 3.331442 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw) = 2.765137 

FIND HYDRAULIC CONDUCTIVITY (IO 

NOW YDU MUST ENTER THE CORRECT VALUE FOR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 3.331442 
FULLY PENETRATING. In(Re/Rw) = 2.765137 

THE CORRECT VALUE OF In(Re/Rw) IS: 2.765137 

CALCULATION 

K in ft/sec = 4.96E-05 

K in cm/sec = 1.51E-03 



^ I M U S \-D 
BORING NO : M W - g o l 

cjjhMDF^gnnrj OVERBURDEN 
MONITORING WELL SHEET 

PROJECT ̂ h f f f a r d AFt^ 
PROJECT NO. 7 i ^ 3 
ELEVATION . . . _ JATE. 
FIELD GEOLOGIST ^ P^^^^ TT (/J^Ckinil 

LOCATION UUdLtlL.EalhLpLL. 
pOPIMf ; /MUJ-P/?/ 
pATC 12-0 1 - S a 

DRILLER //-'- r . ^U, t te l \ 

DRILLING 
METHOD /l-'V ^/)-ft*y^ 
DEVELOPMENT 
METHOD ^'"^ i - ' ^ ^ 

'̂  JSO^sJ-

l o ' PVCScrtM 

! riser(f'VcXi") ' ^ ^ M 

- ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK-UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: CoA/cKCTtL P»Vl> 

ID. OF SURFACE C A S I N G : ^ 
TYPE OF SURFACE CASING r T ^ f -

2.1S 

J .5? 

RISER PIPE ID . —ai 
TYPE OF RISER PIPE: S^-HZOQUL 4O P V C 

BOREHOLE DIAMETER: . A . 

TYPE OF BACKFILL • \ / o / J 
^ 

r t j u l 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: ^'^" i>*'>^ruh jfe>rlM^ 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: ^ ^ ^ 

j . s -

3. 

V. 

t? 

5 

SLOTSIZEx LENGTH: 

i n np^rRFPN- ^ 

TYPE OF SAND PACK: 

0. o i o " 
t > 

^ . <^o 

X 1 0 ' 

^ t ' / t ' c c . s o ^ 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL:>^o/g ^ 4 t g / p : / < f . ^ 

J. 

JlL 
/ Q . S 

Cao;^, , >b 7TZ>. 

ELEVATION/ DEPTH OF HOLE: J V.P 



^l\IUS 
CORPORATION 

-i^l. 

Sample 
Number 

000 
001 
002 
003 

\ 004 

005 
006 
007 
008 
009 

010 
Oil 
012 

. 013 
014 

" 015 
016 

. 017 
013 

. 019 

' 020 
. 021 
. 022 
. 023 
.02 4 

025 
025 
027 
029 
0 29 

:3o 
0 31 
0 32 
033 
034 

035 
035 
037 
038 
039 

0 4 0 
•:4L 
C42 
043 
:44 

\fieuU f ^ ' Mmoi ELiVMrr0H: . D^TM : !A Vrff 
S T A T I C W47VC iMi^EL^.O^ 4' C^iLtMert»i :2 ' = ^ . ^ j ^ ^ ^ / ^ ^ ^ 

^•^'fi.(^irra^)> 'f.si-'Ui 
i H / o a r SLUS 

Time 
(mi.n ) SL^» 

0 
0 
0, 
0 
0 

0, 
0 
0, 
0 
0, 

0, 
0, 
0, 
0 
0, 

0, 
0, 
0, 
0, 
0. 

,0000 
,0033 
0067 
0100 
0133 

,0167 
.0200 
.0233 
,0267 
.0300 

0333 
0500 
066 7 
0833 
1000 

1157 
1333 
1500 
1567 
1833 

0.2000 
0.2167 
0.2333 
0.2500 
0.2667 

0 . 2 3 3 3 q . 2 o 

0, 
0, 
0, 

0, 
0 
0 
0 
0 

3 0 0 0 ^ . 20 
3L67 q.j^g 
3333<7.A.<P 

\l.2*i 50C0 
58 3 3 ^ 
6 66 7 IO:QO 

JLAL 

933 3 lo.i3 

0 . 9 1 6 7 10. 2 5 
1.000 O j n j i 
1 .033 IIO'C*^ 
L . 1 6 6 ' 
1 . 2 5 0 0 o3f 

2£. 
02^ 

3333X 
4167 -

11.32.. 
ll.%ti 
11.le 

JLli. 
It,21 

11. i S 
II. 2 5 
ll.2<i 
f t . ^ ^ 
\h2JL,. 

11 .22 . 
JLLL 
11.15 

i l . o S 

l l .OZ 
Tom 
/o . is 

I0 .92J 
lo .B^ 

10. ̂ U 

)o.7S 
JQM. 

io. i S 

I o . l i 

fo 
O.IO 

ue 
lo . 6>^ 

l o . ^ 

lO.i /S 
IQ.S l 

10.30 

10, N 
JO'10 
l o . o l 
lO.Ot) 

101 02u 

l o . o o 

file:///fieuU
file:///h2JL


Sample 
Number 

045 
l046 
047 

l048 
_049 

050 
051 
052 
053 

I 054 

I 055 
055 
057 
058 

I 059 

~_ 060 
_ 061 
062 

_ 0 61 
_ 064 

I 065 
_ 066 
_ 067 
_ 068 
_ 069 

~ 070 
_071 
_072 
_073 
_074 

~075 
~076 
077 

"078 
"079 

"080 
"081 
_082 
_083 
_084 

~085 
_086 
_087 
_088 
089 

T i m e 
( m i n ) 

1 .750CT. '?^ 
l . Q 2 2 r T . ( y g 
1 . 9 1 6 T T . C ' 7 
2 . 0 0 0 C q . / y < 
2 . 5 <?.(/» 

1 . ^ 1 . 
^ . f l l 
^ . ^ ^ 
kflA 
^ . ^ 2 . 

# 

3 . 0 ^ . ^ U 
3 . 5 ^ . 5 3 
4 . 0 4 . 5 / 
4 . 5 <y.5^ 
5 . 0 ^.i//? 

^ . I B 

j.is-
^ . - 7 1 
^ . U ^ 
^ . L l 

5 . 5 ^ . 1 / 7 
6 . 0 <T.<^^y 
6 . 5 ^ . H ^ 
7 . 0 ^.v*^ 
7 . 5 ^ W i 

^.us' 
H.L3> 
1'.62, 
^ . 6 . / 
c t . S ^ 

-

8 . 0 "l-HS 
8 . 5 ' P . W i -
9 . 0 1 . ^IZ. 
9 . 5 ^ ' H l 

1 0 . 0 H . ^ n 

"i.se 
^ . 5 7 

^.5(i 
9 . 5 S 
^ . 5 3 

1 2 . 0 q .5f? 
1 4 . 0 ^ . ^7 
1 6 . 0 fl.> 
1 .^. 0 ^ . 5 5 
? n . n q . i .u 

"i.SO 
^ . ^ 7 
^.V.5-
4.Vi 
^ . Y i 

^V 

2 2 . 0 <?.3S 
2 4 . 0 ^ . -^a-
2 6 . c ^ ' . ? : i . 
23.. '^ <^.3I 
5 0 . 0 P . . ? l 

^ W / 
^ V? ^ . 3 ^ 
^ ^ ^ 9.'3A 

9 . J A 
^.57 

3 2 . 0 
3 4 . 0 
3 6 . 0 

f^fc 
9.jr^r^ei 
^ . J S -

3 8 . 0 
4 0 . 0 

4 2 . 0 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 . 0 

5 2 . 0 ^ ^ 
5 4 . 0 ^ H 
5 6 . 0 " ^ 
5 8 . 0 
6 0 . 0 



Pagel t^ f p 

INPUT DATA FOR 123/SLUGCALC PROGRAM, REV. 0 
HYDRAULIC CONDUCTIVITY CALCULATION FOR SLUG TEST 

BOUWER-RICE METHODOLOGY(1976) 

JOB SITE: 

JOB NUMBER: ' I ^ L S 

WELLNUMBER: /*HJi/ i 

S'At.^9t'-d A f ^ B F- /i>jtt* Udil^ TEST BY/DATE: 
^ • 

CALCULATED BY/DATE: s : u / f j j , , . j x . ^ /a< 

CHECKED BY/DATE: ."71/̂ (1 "J j i j ^ 

CHECK * 
APPROPRIATE 
BOX TO 
iNOiancsva.n coemoH " 

AOUTTARO 

Well Conttruttion Detaili 

(attach boring log and well complgtion forni) 

Static Water Level (S.W.L) = . 5 _ 2 1 _ « . (be low top of eat ing) 

BT.O.C. 

Top Filter Pack = i - r . i ' Z f t . B.T.O.C. 

Bott Filter Pack = ' i l . r Z ft.B.TO.C. 

Screen Length = / s " f t . 

Borehole Radiut - O . t - r f t . 

Well Pipe Radiut = o - ^ \ i f t . 

Stickup a 2 ~ T Z . ft. above/below grade 

Filter Pack Porotity o 0 . 3 o 

Circle type of well^^Mly)pari ial ly penetrating. If fully pei ielut ing 

anitotate drawing appropriately (i.e., t how the aquitard and its 

petition relative to L, H, 0 , etc.) 

Dd 

DEFINE: 

L - HEIGHT THROUGH WHICH WATER ENTERS WELLYAQUIFER • Z Z . Q 

H • HEIGHT OF WELL BELOW WATER TABLE m 3 8 . i 3 (ft) 

D • DEPTH TO IMPERMEABLE BOUNDARY • J f l . / j ( f t )** 

R^ - RADIUS FROM WELL CENTER TO UNDISTURBED AQUIFER • 0- ^ r 

ln[(D - H)/Rwl 

(ft)* 

(ft) 

i/ 'f^ . if > 6 USE 6 HERE, AND AS THE INPUT VALUE FOR Dd ON THE 

INPUT DATA PAGE 

' If s.w.l. is below top of screen, then L 
** Based on knowledge of site geology. 

H. 
H ' 7 oo>^' 

-r . 



Page 2 of /() 
Job No. i t L i 
Well No. ^ u , / / 

CONDITION # 1 . IF D > H (i.e., well partially penetrating, use Figure 1 to find A & B values using 

L^Rw = 0 3 ). 

A " xvA B • ,x^ (N/A if not applicable). 

CONDITION #2. IF D e H (i.e.. well fully penetrating, use Figure 1 to find C value using 

L̂ Rw = ^ )• 

C B .4.0 (N/A if not applicable). 

Please show your work on Figure 1. 

Go to Page 4 and plot field data as instructed. 

Obtain TQ, YQ (beginning), Tt, and Yt (end) from straight line portion of plot (attach plot at back). 

To - _ _ £ 2 f _ ^ _ _ ' T t - 'X-oo . Yo = / b z - Yt o / 7 / j / . 

T = T - T = / ^ (sec) 
t o 

Complete Page S in its entirety. 
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Page 4 of /O 
Job No. 7X.X 
Well No. t*t^^|, 

PLOT y versus t (from field data, attached at back): 

where: 

t a time measured in field during slug test 

y a depth to static water table minus depth to falling water level (for slug injection) 

or 

y a depth to rising water level minus depth to static water table (for slug removal) 

Plot t on X-axis (arithmetic scale) 

Plot y on y-axis (log scale) 

Interpret aquifer response. Return to Page 2 and complete as instructed. 

K -

Xt 

-

1 

t > 0 

t(min.) 

O o o 

O.oS' 

O./o 

n.-Lo 

O.-io 

O. t^o 

/ . o o 

/ .so 

H- oo 
• 3 . 0 0 

'y.oo 

^ . O O 

(s>.Oo 

1 . 0 0 

S.W.L. ar^ 3*1 

y(feet) 

/ . l l 

I f l 
/.^o 

/ .3H 

/ . tJ i 

i .&l 

l -n 
/ . 77 

/. 76 

J 74 

17% 

/ • l l 

/.Jo 

/ . L B 

t(min.) y(feet) t(min.) y (feet) 



Page 5 of jQ 
Job NO. iptrx 
Well No. A , ^ „ , 

INPUT DATA 

(FOR 123/SLUGCALC PROGRAM, REV. 0) 

Well Radius (ft) 

Boring Radius (ft) 

Filter Pack Porosity 

O.oD 

o.-t-r 

0 . 3 0 

PARTIALLY PENETRATING WELL: 

A (from chart) 

B (from chart) 
-̂ î  
A/A 

(N/A if not applicable) 

(N/A if not applicable) 

FULLY PENETRATING WELL: 

C (from chart) A.o (N/A if not applicable) 

D, Depth to Impermeable Boundary (ft) a 3 d i3 

Dd a ln[(D • H)/Rw] - D ^ ^ (must be £6) 

H, Height of Well Below Water Table (ft) a j f l L /7 

U Height Through Which Water Enters Well (ft) a z_i.o 

Rw, Radius from Well Center to Aquifer (ft) a Q.t-s-

T, Time in seconds ( T f To) a / g ^ , 

Yo. Starting Y (ft) - / gz. 

Yt,Ending Y(ft) - / . I j . 

COMMENTS (EXPLAIN ANY IRREGULARITIES OR RATIONALE THAT ARE NOT OBVIOUS; USE 

SKETCHES IF NECESSARY): r̂  j , I j , , 

t y , ' ^ ^ L l , „ . j^ .^^ 

^'y "̂ "y^ c7y-,K.y 
Go to one of the PCs and call up Lotus 123. Use the slash (/) key to access the menu. Retrieve the 

123/SLUGCALC file. Use the input data on this sheet to find K then use the (PrtSc) or (PRINTSCREEN) 

key to get a copy of the calculation. Attach copy to back of this packet. DO NOT save your 

calculation file as /SLUGCALC. DO NOT save your calculation file on the Hard Disk. 
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25 
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SLUG TEST FORMULA CALCULATIONS 
bv: Allan Jenkins and Jonathan Lewis. Rev. 0. 2-17-89 

DATE: MARCH 24. 1989 
JOB NO: 7S63 
WELL NO: MWl1-1 
CALC BY: JAMES WEDEKIND 

INPUT DATA (FROM DATA SHEET) (i+ no value, leave blank) 

WELL PIPE RADIUS (-Ft) = 
BORINB RADIUS <-ft) = 
FILTER PACK POROSITY = 
A <-from chart) = 
B (-from chart) = 
C (-from chart) = 
D. DEPTH TO IMPERMEABLE BOUNDARY (-ft) = 
Dd. = ln((D-H)/Rw) = 
H. HEIBHT OF WELL BELOW WATER TABLE (-ft) = 38.13 
L. HEISHT THROUBH WHICH WATER ENTERS WELL (ft) = 22 
Rw. RADIUS FROM WELL CENTER TO AQUIFER (ft) = 0.25 
T. TIME IN SECONDS (Tt-To) = 102 
Yo. STARTING Y (ft) = 1.82 
Yt. ENDING Y (ft) = 1.76 

CALCULATE Rc 

Rc = 0. 152413 

CONDITION 1. PARTIALLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

1n(Re/Rw) = 4.570268 

CONDITION 2. FULLY PENETRATING WELL 

CALCULATE In(Re/Rw) 

In(Re/Rw> = 3.784151 

FIND HYDRAULIC CONDUCTIVITY iK> 

NOW YOU MUST ENTER THE CORRECT VALUE FOR In(Re/Rw) BELOW. 
DEPENDING ON WHETHER THE WELL IS PARTIALLY OR FULLY PENETRATING 

PARTIALLY PENETRATING. In(Re/Rw) = 4.570268 
FULLY PENETRATING. In (Re/Rw) = 3.78415.1. 

THE CORRECT VALUE OF In(Re/Rw) IS: 3.784151 

CALCULATION 

K in ft/sec = 6.57E-07 

K in cm/sec = 2.00E-05 
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^TIl. NUS 
ca=^pCDRAnasj 

BORINGNO.. M \ A / I I - I 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT , r r f ^ ^ ' ^ i ^ ^ ^3 
PROJECT NO. T^C>3 
ELEVATION \ . 
FIELD GEOLOGIST J - ^ ^^eK i ^o , 

LOCATION ^^"-'^'TAfAcLs.rtc 
pnp iN i r : ^ \ ^ i i I 

DATE ^^ / '3 /dC 
•p. f l 

3 o l l , k tJ t^ . t , 

3 0 ' PVC r t V 

^ i i £_ 

DRILLER U / CAiJ>\AySi.L 

DRILLING 
METHOD ^ " ' - ^''rAa.v 
DEVELOPMENT y 
METHOD /^id-L.FT /RA„.,tJU 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING: 
STICK-UP RISER PIPE: 

TYPE OF SURFACE SEAL: Co.>.c.trgTg: T>t(h 

zii 
z-.yz-

i n nF«;iiRFArFrA^iNr. 6 
TVPp OPS'lRf ^CF rASING;-^"^'^-^ * T ' 

AKFI^ DlDf 1 p *• 
TYPF n p Rl^PR PIPP- St-^tpULiS. "ho PV/C 

I t 

aORFHOlFniAMFTFR- 6 

••VPFOFBArKFILL- . ^ ' ^ ' - ^ ^ ^ XJ>-JT 

ELEVATION / DEPTH TOP OF SEAL: 

TYPPnp^FAi- &.Jo^: /? TL lUs r-^') 
DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: Jw /gs^^e «to ?VC 

SLOTSIZEx LENGTH: O - o t o " ^ I S ^ ' 

ID . OF SCREEN: 

TYPE OF SAND PACK: Z o - ^ O S/t.ycA SAA/b 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF^ACKFILL BELOW OBSERVATION . 
WELL: • Mft.€ P U H K " (Be*^ro^,ttr v^Aftits) 

to t g -

ELEVATION / DEPTH OF HOLE: 

Z.O 

ILL. 

Z t " 

Jto. 

J ^ 

60 



:i>r:$T>i Eilti-A 

ES IMUS 
COPtPORATION 

Sample 
Number 

000 
001 
002 
003 
004 

005 
006 
007 
008 
009 

010 
Oil 
012 
013 
014 

015 
016 
017 
013 
019 

020 
021 
022 
023 
024 

025 
025 
027 
029 
029 

030 
0 31 
0 32 
033 
034 

035 
035 
037 
038 
039 

040 
C4 l 
042 
043 
044 

weLL f^- MW//-I D^rg : f/^M 

Time 
(min ) 

0.0000 
0.0033 
0.0057 
O.OiOO 
0.0133 

0, 
0 
0, 
0 
0 , 

0, 
0, 
0 , 
0 
0. 

0 . 
0, 
0 . 
0 , 
0 . 

0167 
0200 
0233 
0267 
0300 

0333 
0500 
0657 
0833 
1000 

1157 
1333 
1500 
1557 
1833 

0 . 2 0 0 0 
0 . 2 1 6 7 
0 . 2 3 3 3 
0 . 2 5 0 0 
0 . 2 6 6 7 

0. 

0 , 
0, 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 

2333" 
3000" 
3167" 
3333 
4167 ' 

50 
58 
66 

,T5 
83 

, 91 
,00 
,03 
, 15 
.25 

CO 
3 3" 
6 7" 
CO" 
3 3^ 

6 7" 
oo' 
33 
6T 
oo" 

1", 
1, 
1, 
1, 
1 

3333 
4L67' 
5C00" 
5833" 
6667 

SLitfi I H / o u r ) 

JL3L. 
I I - "?/ 7C 

ZLUL 
1 1 , ^ : - 7 V 

L L 

l l . t i l .^5A(. 
11. 2H 2^,23 
lit 21c 

XLILL 
-=-—c 

I { . H 3 L 
^ ^ ^ • - ^ 

^ ' ^11 

7737" ^^.8L 
l l . J ( o ^5.gc/ 
/ / ' ^ ^ 
I I ' - i l 
//•-^y - ^ • " • ^ 

11.2.'^ - J . I L , 
jLik- 2-5:75" 

.73 

TT^^v .3 b. 73 

I I ' ^ i 3.5T7 2, 

IL 2 3 -. e- 7 : ^ 
/ / . ^ 3 
//• J 3 

^5.7 3-
r z . n i 

11.23 ~x. 

I I ' r.i 
± L J L : i^ . io 
LLAL •z-lO 
I I - M --^-0 
l l . 21 .2£ 22. 

ILAL. 2S.{.<i 

II, 10 ?r. 
II- -̂ g 
j jJl 

2 5 . y j 
p-^-^i 

l i . I f i j i ^ j y i _ 

> I H - £ - / . 0 

J L J J L 
J U J L 
11.11.:> 
i i ' / ( ^ i'T.r , L 2 . 

jUJe . .-s. 
LLdJe. % S i j - ^ 

i l J i p 
M J J J A - .."S. > ŝ 
11. V 

SLUS m / i f u ' r 

y t ' 
i-WU 

/-' VI 
..1 ' . : 

i < l I 

I ' i . ^ i '± 
m uq 

•J 'J 

••J c/4 

,11/ J " 

•W t j ^ 

HJAL 
/v,v^ 

/V.'./g 

JL 
/ • ^ • ^ / ^ 

http://11.11


Sample 
Number 
_ 045 
_046 
_047 
_048 
_049 

050 
051 
052 
053 

\ 054 

I 055 
056 
057 
058 

I 059 

" 060 
" 061 
_ 062 
0 61 

_ 054 

I 065 
_ 066 
_ 067 
_ 068 
_ 069 

~ 070 
_ 0"̂ -
_072 

_0''3 
_074 

^075 
076 
077 

"078 
"079 

"080 
_081 
_082 
_083 
_084 

loss 
_086 
_087 
_088 
089 

Time 
(min ) 
1 . 7 5 0C il./L.-
1 . 8 3 3 
1 . 9 1 6 
2 . 0 0 0 ( 
2 . 5 

3 . 0 
3 . 5 
4 . 0 
4 . 5 
5 . 0 

5 . 5 
6 . 0 
6 . 5 
7 . 0 
/ . 3 

8 . 0 
8 . 5 
9 . 0 
9 . 5 

1 0 . 0 

1 2 . 0 
1 4 . 0 
1 6 . 0 
1 3 . 0 
2 0 . 0 

2 2 . 0 
2 4 . 0 
2 6 . C 
2 3 . 0 
3C. 0 

3 2 . 0 
3 4 . 0 
3 6 . 0 
3 8 . 0 " 
4 0 . 0 

:• / / , /£ -
' i i . I S 
: / / . / 6 

11, / J 

II. 1 3 
II. U . 
H.IJL 
11. IO 
l i . /O 

n . o j 
i i . o H 
i l . D f 
i i .on 
1 1 . 0 7 

I h 0 7 
l i . o l 
i ( . o S 
l l .oS 
II. O S 

li.oH 
II.OX 
(1.0 2. 
i l .o l 
fo.9f 

iO.ff 
f O . ' f l 
1 0 , ' 1 1 

lb\ 
ID.90 

I0.9H 
1 0.-1^ 
ic .n^ 
1 0 . 9 3 
/o,9A 

? 5 ( t S ••J 
I'S.y^ 

ZS.U'i 
75. '^^ 
2s. lo'^ 

x ^ • ' . i . 
2 r •,:> J 

r"7. .>:> '-
^ 7 5^ .' 
_-c.«;'? 1 

Wl 
1 

1 
I 
JQ 

i ^ i 

•̂ .H'i 
'-1,(1'.' 

;?5".57 -^^.u^ 
J P ^ . ' S T 

:^S.'^n 
.2 5.5-i, 
^ S 5 ! ^ 

.:'="?> 
:iS-7U 
:>5-5'^ 

7 S S ' / 
;^5-.5-'/ 

t 

-it 
Ll<^ 

I 
1 

1 

I 
1 

• • / 

2 5 r i _ -^ . l i 

> 5. 5/ '-i 

2T.? / 
;5:</'? 
2'̂ .^f, i,i 

.Z ' .^ ' i 

i S . ^ t . 
3S.l.l{, 

i 5 . - f S 
^'T^r 

:!5. ' / j 
;> 5 Ui 

2 S . ^ l i 

. ^ ' £ . ' 1 1 <'!.<• 

J l '=! . t l l 

.̂ 1^ 
X 
u* 

: ^ 

# 

J ^ w 

'i 

1 

4 2 . 0 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 . 0 

10.93 
Ic.'ii 
ic.ni 
ID.ft 
I ^ J 

2S.^I i 
3 S.^/o •> 

OtTt/O 

:>S. wo 
. ' f . •••0 

I 

t<i 

5 2 . 0 
5 4 . 0 
5 6 . 0 
5 8 . 0 

lo.(^ 
/0.S1 
lo.Sf 

J>S39. 
2'^. 3 i 

^ ^ m 
60.0 10.fp >̂ .̂ 37 



"Sample 
Number 
"090 
"091 
092 
'093 
.094 

'095 
.096 
097 
098 
.099 

"100 
101 
102 
103 
.104 

"105 
106 
107 
108 
.109 

"110 
"111 
'112 
'113 
"114 

"115 
"116 
"117 
"118 
"119 

"120 
"121 
"122 
"123 . 
; i 2 4 • 

'125 
"126 
'127 
128 

; i 2 9 

"130 
.131 
.132 
.133 
.134 

T i m e 
(min 
6 2 . 0 , ^ , t V 
6 4 . 0 lO.tIi* 
6 6 . 0 10. off 
6 8 . 0 / o . l g 
7 0 . 0 ID.A'C. 

: . r . 57 
^5)3 7 
X5.37 
OS.^1 
2^,35-

M.̂ 1 
i 
1 
1 
1 

1 2 . 0 jO . iL 
7 4 - 0 lo.'6i> 

J 5 , 3 r 
.: - 3 - ' 

Ĵ/ 
' " , ' ^ f 

7 6 . 0 
7 8 . 0 
fln n 

8 2 . 0 
8 4 . 0 
8 6.'0 
8 8 . 0 
9 0 . 0 

9 2 . 0 
9 4 . 0 
9 6 . 0 
9 8 . 0 

1 0 0 . 0 

110 
120 
130 
140 
1 5 0 

160 
170 
180 
190 
200 

210 
220 
230 
240 
250 

260 
270 
280 
290 
300 

310 
330 
330 
340 

.. 

1^0 
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APPENDIX D 

SOIL GAS SURVEYS 

R34892 



SOIL GAS SURVEY 

The following is a report issued by Target Environmental Services, Inc. for a soil gas 

survey conducted at sites FTOI, FT03, and LF04. When the investigation was 

conducted, however, these sites were referred to as follows: 

• FTOI--FPTA-1 

• FT03 -- FPTA-3 

• LF04-LF-1 

Refer to these numbers when reading this report. 

R34892 
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EXECUTIVE SUMMARY 

On November 8 and 9, 1988, TARGET Environmental Services, Inc. 

(TARGET) conducted a soil gas survey at three areas within the 

Sheppard Air Force Base in Wichita Falls, Texas. Two of the areas 

surveyed were previously used as fire training pits (FPTA-1 and 

FPTA-3) and are now parts of a golf course, and the third area is 

a landfill (LF-1). Analysis of the samples by GC/FID revealed the 

presence of subsurface hydrocarbon vapors in the vicinity of the 

two fire training pits. Elevated levels at the FPTA-1 site were 

present in only one sample at the northeast corner of the site. 

The chromatogram signature of this sample is indicative of diesel 

fuel. Full delineation of this occurrence, however, is precluded 

due to its location on the perimeter of the surveyed area. The 

occurrence observed at the FPTA-3 site extends from the southwest 

corner of the site to the northeast corner of the surveyed area. 

The chromatograms of these samples contain small scattered peaks, 

indicative of residual petroleum-hydrocarbon contamination. 

Analysis of the samples by GC/ECD revealed the presence of 

trichloroethylene in only one sample (Sample 206), at the FPTA-1 

site. The TCE concentration is this sample is relatively low and 

is not indicative of severe contamination. No other chlorinated 

hydrocarbons were present in the soil gas samples collected. 

• 



Introduction 

Low levels of halogenated and non-halogenated hydrocarbons 

have been measured in monitoring wells at the Sheppard Air Force 

Base in Wichita Falls, Texas. NUS Corporation contracted TARGET 

Environmental Services, Inc. (TARGET) to perform a soil gas survey 

to assess certain portions of the site for subsurface hydrocarbon 

contamination. Two of the areas surveyed were previously used as 

fire training areas (FPTA-1 and FPTA-3) and are now parts of a golf 

course, and the third area was a landfill (LF-1). The field phase 

of this survey was conducted on November 8 and 9, 1988. 

Detectability 

The soil gas survey data presented in this report are the 

result of precise sampling and measurement of contaminant 

concentrations in the vadose zone. Analyte detection at a 

particular location is representative of vapor, dissolved, and/or 

liquid phase contamination at that location. The presence of 

detectable levels of target analytes in the vadose zone is 

dependent upon several factors, including the presence of vapor-

phase hydrocarbons or dissolved or liquid concentrations adequate 

to facilitate volatilization into the unsaturated zone. 



Terminology 

In order to prevent misunderstanding of certain terms used in 

this report, the following clarifications are offered: 

The term "feature" is used in reference to a discernable 

pattern in the contoured data. It denotes a contour form rather 

than a definite or separate chemical occurrence. 

The term "occurrence" is used to indicate an area where 

chemical compounds are present in sufficient concentrations to be 

detected by the analysis of soil vapors. The term is not indica

tive of any specific mode of occurrence (vapor, dissolved, etc) , 

and does not necessarily indicate or suggest the presence of "free 

product" or "phase-separated hydrocarbons". 

The term "trace level" represents a concentration that is 

detectable but is less than the formal detection limit of the 

analytical equipment. A statistically valid quantification of 

trace levels is not possible. 



Field Procedures 

Soil gas samples were collected at a total of 80 locations at 

the site, as shown in Figures 1 through 4. To collect the samples 

a 1/2 inch hole was produced to a depth of three to four feet by 

using a slide hammer. The entire sampling system was purged with 

ambient air through a dust and organic vapor filter cartridge, and 

a stainless steel probe was inserted to the full depth of the hole 

and sealed off from the atmosphere. A sample of in-situ soil gas 

was then withdrawn through the probe and used to purge atmospheric 

air from the sampling system. A second sample of soil gas was 

withdrawn through the probe and encapsulated in a pre-evacuated 

glass vial at two atmospheres of pressure (15 psig) . The self-

sealing vial was detached from the sampling system, packaged, 

labeled, and stored for laboratory analysis. 

Prior to each day's field activities all sampling equipment, 

slide hammer rods, and probes were decontaminated by washing with 

soapy distilled water and rinsing with distilled water. Internal 

surfaces were flushed dry using pre-purified nitrogen, and external 

surfaces were wiped clean using clean paper towels. 

Field control samples were collected at the beginning of each 

day's field activities, after every twentieth soil gas sample, and 

at the end of each day's field activities. These QA/QC samples 

were obtained by filtering ambient air through a dust and organic 

vapor filter cartridge and collecting in the same manner as 

described above. 



Laboratory Procedures 

Fifty-four of the samples collected during the field phase of 

the survey were subjected to dual analyses. The samples which were 

to be analyzed were specified by the client, and the remaining 

samples were not analyzed. One analysis was conducted according 

to EPA Method 601 on a gas chromatograph equipped with an electron 

capture detector (ECD), but using direct injection instead of purge 

and trap. Specific analytes standardized for this analysis were: 

1,1-dichloroethene (IIDCE) 
trans-1,2-dichloroethene (t-12DCE) 
1,1-dichloroethane (IIDCA) 
1,1,1-trichloroethane (lllTCA) 
1,1,2-trichloroethene (TCE) 
1,1,2-trichloroethane (112TCA) 
1,1,2,2-tetrachloroethene (PCE) 
1,1,2,2-tetrachloroethane (TECA) 

The chlorinated hydrocarbons in this suite were chosen because of 

their common usage in industrial solvents, and/or their degrada-

tional relationship to commonly used compounds. 

The second analysis was conducted according to EPA Method 602 

on a gas chromatograph equipped with a flame ionization detector 

(FID), but using direct injection instead of purge and trap. The 

analytes selected for standardization in this analysis were: 

methyl tertiary butyl ether (MTBE) 
benzene 
toluene 
ethylbenzene 
meta- and para- xylene 
ortho-xylene 

These compounds were chosen because of their utility in evaluating 

the presence of fuel products, or petroleum based solvents. 

FID Total Volatiles values were generated by summing the areas 

of all chromatogram peaks, and calculating using the instrument 



response factor for toluene. Injection peaks, which also contain 

the light hydrocarbon methane, were excluded to avoid the skewing 

of the Total Volatiles (Totals) values due to injection 

disturbances and biogenic methane. 

The analytical equipment was calibrated using an instrument-

response curve and injection of known concentrations of the above 

standards. Retention times of the standards were used to identify 

the peaks in the chromatograms of the field samples, and their 

response factors were used to calculate the analyte concentrations. 

The tabulated results of the laboratory analyses of the soil gas 

samples are given in Tables 1 and 2. Because pentane and MTBE co-

elute, they are listed together in the table. 

For QA/QC purposes, a duplicate analysis was performed on 

every tenth field sample. Laboratory syringe blanks of carrier 

gas were also analyzed. 



Discussion and Interpretation of Results 

In order to provide graphic presentation of the results, 

individual data sets in Tables 1 and 2 have been mapped and 

contoured to produce Figures 1 through 5. Dashed contours are used 

where patterns are extrapolated into areas of less complete data. 

LF-1 

The only hydrocarbons detected at the landfill area were at 

Station 1 (see Figure 1) and these levels were very low. No 

evidence was seen of significant hydrocarbon contamination in the 

landfill area LF-1. 

FPTA-3 

Elevated levels were observed in several areas of the FPTA-3 

site. The highest calculated Total Volatiles level (129 ug/l) is 

at Station 101, at the southwest corner of the site (see Figure 2). 

Values trend northeastward to evaporation pit and extend to the 

northeastern corner of the surveyed area. Continuity of the mapped 

feature across the evaporation pit cannot be determined due to lim

ited data in that area. The chromatograms for samples at FPTA-3 

contain small scattered peaks, indicative of residual contamina

tion. Pentane/MTBE (Figure 3) data formed a one-point anomaly at 

Station 101, where the highest Total Volatiles concentration was 

observed. Toluene and ethylbenzene (not individually mapped) were 

also observed at Station 101, in patterns similar to pentane/MTBE. 



FPTA-1 

The Total Volatiles map for the FPTA-1 site (Figure 4) shows 

elevated hydrocarbon levels at the northeastern corner of the area 

surveyed (Station 203). Pentane/MTBE, toluene, ethylbenzene, meta-

and para-xylene and ortho-xylene were also detected only in Sample 

203 (in order to avoid redundancy, the individual maps for these 

analytes are not included) . The peak retention times and the 

chromatogram signature of Sample 203 are indicative of diesel fuel. 

The full extent of the occurrence is not defined due its location 

at the perimeter of the surveyed area. 

Sample 206 was the only sample in the three areas which 

contained chlorinated hydrocarbons. Trichloroethylene (TCE) 

(Figure 5) was the only chlorinated hydrocarbon present at that 

station, and at relatively low concentrations (1.1 ug/l). This 

single-point low-level anomaly is not indicative of significant TCE 

contamination at the site. 



TABLE 1 

LABORATORY RESULTS 
FLAME IONIZATION DETECTOR ANALYSIS 

CONCENTRATIONS IN MICROGRAMS-PER-LITER 

SAMPLE 

1 
4 
6 
7 
9 

12 
14 
15 
17 
20 

101 
103 
104 
106 
111 
113 
116 
118 
120 
122 
123 
125 
128 
130 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 

PENTANE/ 
MTBE^ 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

10 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

86 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

BENZENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

TOLUENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
1.9 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

14 
<1.0 
<1.0 
<1.0 
<1.0 
.<1.0 
<1.0 
<1.0 

ETHYL
BENZENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
1.6 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
6.8 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

m- & p-
XYLENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
6.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

o-
XYLENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
2.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

TOTAL 
VOLATILES^ 

1.3 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
129 
3.0 
1.1 
1.7 

<1.0 
35 
30 

1.8 
<1.0 
<1.0 
<1.0 
3.8 

<1.0 
16 

<1.0 
<1.0 
818 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

CONCENTRATIONS BASED ON RESPONSE FACTOR OF MTBE 

'CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM 
PEAKS, AND THE INSTRUMENT RESPONSE FACTOR FOR TOLUENE 



TABLE 1 fcont) 

LABORATORY RESULTS 
FLAME IONIZATION DETECTOR ANALYSIS 

CONCENTRATIONS IN MICROGRAMS-PER-LITER 

SAMPLE 

210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 

W^ 
W24 
225 
226 
227 
228 
229 
230 

PENTANE/ 
MTBE' 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

BENZENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

TOLUENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ETHYL
BENZENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

m- & p-
XYLENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

0 -

XYLENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

TOTAL 
VOLATILES^ 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

CONCENTRATIONS BASED ON RESPONSE FACTOR OF MTBE 

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM 
.PEAKS, AND THE INSTRUMENT RESPONSE FACTOR FOR TOLUENE 
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TABLE 1 ( c o n t ) 

LABORATORY RESULTS 
FLAME IONIZATION DETECTOR ANALYSIS 

CONCENTRATIONS IN MICROGRAMS-PER-LITER 

SAMPLE 

FIELD 

21 
22 

131 
132 
231 
232 

PENTANE/ 
M T B E ' BENZENE 

CONTROL SAMPLES 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

LABORATORY SYRINGE 

BWFl 
BWF2 
BWF3 
BWF4 
BWF5 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

DUPLICATE ANALYSES 

20 
20R 

133 
133R 

210 
210R 

220 
220R 

230 
230R 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

BLANKS 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

TOLUENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

ETHYL
BENZENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

m- & p-
XYLENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

o-
XYLENE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

TOTAL 
VOLATILES^ 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.C 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

CONCENTRATIONS BASED ON RESPONSE FACTOR OF MTBE 

'CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM 
PEAKS, AND THE INSTRUMENT RESPONSE FACTOR FOR TOLUENE 
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TABLE 2 

LABORATORY RESULTS 
ELECTRON CAPTURE DETECTOR ANALYSIS 

CONCENTRATIONS IN MICROGRAMS-PER-LITER 

SAMPLE IIDCE tl2DCE IIDCA lllTCA TCE 112TCA PCE TECA 

m 

1 
4 
6 
7 
9 

12 
14 
15 
17 
20 

101 
102 
104 
106 
11 
13 

116 
118 
120 
122 
123 
125 
128 
130 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
IIDCE 
H D C A 
TCE 
PCE 

<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 
<1. 

1/1-
1/1-
1/1/ 
1/1/ 

<1.0 
<1.0 
<1.0 
<1.0 

0 
0 
0 
0 
0 

<1, 
<1. 
<1. 
<1, 
<1. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1, 
<1, 
<1, 
<1, 
<1. 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
,0 

<1. 
<1, 
<1. 
<1. 
<1. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

1 
1 
1 
1 
1 

0 
0 
0 
0 

<1. 
<1, 
<1. 
<1, 
<1, 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 

dichloroethene 
dichloroethane 
2-trichloroethene 

<1, 
<1. 
<1, 
<1, 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<0 
<0 
<0 
<0 
<0 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0 
<0 
<0 
<0 
<0.1 
<0.1 
<0.1 
<0.1 
<0 
<0 
<0 
<0 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

tl2DCE 
lllTCA 
112TCA 

1 
1 
1 
1 

1 
1 
1 
1 

2,2-tetrachloroethene TECA 

<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
1.1 <0.1 <0.05 <0.05 

<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 
<0.1 <0.1 <0.05 <0.05 

: trans-1,2-dichloroethene 
: 1,1,1-trichloroethane 
: 1,1,2-trichloroethane 
: 1,1,2,2-tetrachloroethane 
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TABLE 2 (cont) 

LABORATORY RESULTS 
ELECTRON CAPTURE DETECTOR ANALYSIS 

CONCENTRATIONS IN MICROGRAMS-PER-LITER 

SAMPLE 

213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 

IIDCE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

tl2DCE 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

IIDCA 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

lllTCA 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

TCE 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

112TCA 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
•<o.i 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

PCE 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

TECA 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

IIDCE = 1,1-dichloroethene tl2DCE 
IIDCA = 1,1-dichloroethane iilTCA 
TCE = 1,1,2-trichloroethene 112TCA 
PCE = 1,1,2,2-tetrachloroethene TECA 

= trans-1,2-dichloroethene 
= 1,1,1-trichloroethane 
= 1,1,2-trichloroethane 
= 1,1,2,2-tetrachloroethane 
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TABLE 2 (cont) 

LABORATORY RESULTS 
ELECTRON CAPTURE DETECTOR ANALYSIS 

CONCENTRATIONS IN MICROGRAMS-PER-LITER 

SAMPLE IIDCE t12PCE IIDCA lllTCA TCE 112TCA PCE TECA 

DUPLICATE ANALYSES 

22 
2 OR 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<0.1 
<0.1 

<0.1 
<0.1 

<0.1 
<0.1 

<0.05 
<0.05 

<0.05 
<0.05 

133 
133R 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<0.1 
<0.1 

<0.1 
<0.1 

<0.1 
<0.. 1 

<0.05 
<0.05 

<0.05 
<0.05 

210 
210R 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<0. 
<0. 

<0.1 
<0.1 

<0.1 
<0.1 

<0.05 
<0.05 

<0.05 
<0.05 

220 
220R 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<0 
<0 

1 
1 

<0.1 
<0.1 

<0.1 
<0.1 

<0.05 
<0.05 

<0.05 
<0.05 

'230 
230R 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<0. 
<0. 

<0.1 
<0.1 

<0. 1 
<0.1 

<0.05 
<0.05 

<0.05 
<0.05 

FIELD CONTROL SAMPLES 

21 
22 

131 
132 
133 
231 
232 

< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 

< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 

< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 
< 1 . 0 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 

< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 
< 0 . 0 5 

LABORATORY SYRINGE BLANKS 

BWFl 
BWF2 
BWF3 
BWF4 
BWF5 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

IIDCE = 1,1-dichloroethene tl2DCE 
IIDCA = 1,1-dlchloroethane lllTCA 
TCE = 1,1,2-trichloroethene 112TCA 
PCE = 1,1,2,2-tetrachloroethene TECA 

= trans-1,2-dichloroethene 
= 1,1,1-trichloroethane 
= 1,1,2-trichloroethane 
= 1,1,2,2-tetrachloroethane 

14 
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RELINQUISHEO BY (SIGNATURE): 

DATE/TIME 

1 

(". | - i r , " i H ^ . 

DATE/TIME: 

DATE/TIME: 

1 

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

REMARKS: | 

NUS 440 34 



N U S CORPORA TION 
f J ^ ̂ 

fc^ CHAIN OF CUSTODY RECORD 

PROJECT NO.: 

y^(^'' 
SITE NAME: 

^Ucppg^cJI A f l B 
SAMPLERS (MGNATURE): . 

^ ^ * y * DATE TIME COMP. GRAB 

< s - p > > . ^ . p \ f t O u t ^ ^ i k f i . ^ 

-CTATION LOCATION 

NO. 
OF 

CON 
TAINERS 

REMARKS 

n<J-> 4>Ho4- -Gu) - M(Joo4A ^^6 T . "^^r^^^pN&at tJ M U LP Var>ltie:i> T^r e-

MiJ- '7 Â ^ ^ 4 > H O 4 - - 6 L J - M U ) O O 7 / ) c1$J^6 Io Vae •^^^\\.^it"X toy-TCL vol-piiW 
K̂ 

\ 0 ̂
o • ^ y \ 0 S - G u ) ~ yMJO\Z l f \ Or r . . r .w. t ra . ,<3FPneWU T ^ P P K ) ^ 

- I t J - H 
^ 7 

^ ,ot>'- li^HoS - GcJ-hMJOlA-Fi E,K\rc1c^Me^r^CBA(TcC) •Tr><> 

l v » r e 

^ •^HOO - - T 3 - }Jo\)\Ci X C\nlrr't>lti., rloLir i j f " S r c t n leJlc .^J ' J r f i t 

^ ,%' •|>H0O - TB>- Moi/igj V T - ^ : ^ p i o t = < i » ^ a f f F ' i e - ^ L c . i P , ^ I e t c * 

T.., t>\ v.\c M o ? - T g - t o o i f tq V t̂ .5-tb. ivt t l IA. Z>p>.^-»p»|&^ uJ i l U ^ bi«g>fflt-j> -pv ft. 

u;»lU ^ » ' o >>^^ le- . f. j r o y a tnJ-\Z v^J M tJ - / 
A>2M 'ci;( p 

l o Ibe g*^pi<^?.fgf ffj<^ W/ f U 

l o ^ J P t - Jf 4 "on-Tg 
<:>g<^ y. »>ar-ve R^tcepf C ^ t M ^ ' c i e . 

.̂ t, (>J»Th » t * I- ' j_ .pL I r£±it McJ-4- ^ J tnu) '7 . 
A / / p /lep -k2 ?ei? ^ g> Q i ' * > p » f & : i > r ^ y ^ g r i /rh>»gj l/k^ 

^ 
»-( cwLi j i i e.«-i f r t f >̂ <̂ » <al<./i c^ , 

£ £ d l£ H ck^^^ Oo.^zc^c i 'ss 7tSt 
REUNQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

DATE/TIME: 

"/^'/%v |ovtc> 
DATE/TIME: 

I 

RECEIVED BY (SIGNATURE): 

F L J L K 

REUNQUISHED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): 

DATE/TIME: 

DATE/TIME: 

—r-

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 
(SIGNATURE): , 

DATE/TIME: 

f— 
REMARKS: 

NUS 440 34 0484 



J i 
NUS CORPORA TION 

».-* CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: ^ 

SAMPLERS ISIONATURE): 

U N O r 

M»-J-^ 

n t J ' 1 

hu ' - io 

HPLc 

DATE 

< 

. . • ^ • ' 

A<-^ 

.v"' 
,>\*'' 

TIME 

. V -

\ ^ ' ' ' 

0̂" 

COMP. 

Fe. 

GRAB 

X 

X 

X 

X 

X 

-

t y 1 
REUNQUISHED BY (SIGNATURE): 

ULV^S/-.. JL . r i ^ . Lv.^— 
REUNQUISHEb BY (SK^NATUf »E): 

REUNQUISHED BY (SIGNATURE): 

-^Hol -C>iJ - MtJo<?«R 

i>HoT - G u ) - MvJc'o« îf̂  

tVloT - G t O - Mu;o\oPj 

i»Hd)0-RB-»JO\^»<^ )t 

-^rtoo - T B - » O o v / n * 

" . . ^ . - I c r . . , ^ A^^o. *=^c-^pO-
DATE/TIME: 

i«/«.« i i ^ l o f i C - . 
DATE/TIME: 

1 
DATE/TIME: 

1 

NO. 
OF 

CON
TAINERS 

4-

4-

4-

(o 

-c 

?^fr 
RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

RECEIVED FOR LABORATORY BY 
(SIGNATURE): •- 1 

A/ 7 ; / ^ / / / 

/ / / ' • / ^ / / REMARKS 

/^M^J / / 
z. 

•z. 

T. 

7, 

i . 

?e 

\ 

1 

\ 

\ 

S' 

\ 

1 

1 

•a-., 

V J 
"S 

/ 
^ 

•fr '^ 

• » i ^ 

REUNQUISHED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

DATE/TIME 

1 

A . » ^ » * l̂ «,̂  i'CL V/Mt,l.U 

^ ^ C\ 7-.-, 1 C. * , i J> P " P ' l & I C - ' l - S . ^ 

P r BK^A t : \ . --a ^'r>l«^^ 

T^c-B<.CTC0. 

^ l r . t > - v e . V , \ r \ r v > — p , l e . 

•^Ut70-Te B - tOc>v'i-^X »ŵ  

< - r ? , . | t i » - v ^ v . T i l \ O .• ^^lfc•.--

V/» O r 1 C S- . 

DATE/TIME: 

DATE/TIME: 

1 

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

REMARKS: | 

1 
NUS 440 3 m 



NUS CORPORA TION CHAIN OF CUSTODY RECORD 

PROJECT NO.: . 

7iO 
SAMPLERS (SIGNATURE) 

STATIOI 
NO Z; DATE TIME 

L^L 

SITE NAME: 

• ^ f f i fMrJ AFR 

COMP GRAB 
L 

STATION LOCATION 

REMARKS 

hA^ZOI "M ISJJ 1 / $NOl -$U-JA)AfZOl -A g oz 0 ) <»>ttfr t^iati ôr 13 P.P. i>»r̂ g/i 

o.:i) 

t t l ) 

Q c l ) 

î ywzoi tsss y i ^ 0 Z ' ^ i A M u f 3 . d l - X r.P 6AV/^ g f 

T ^ '/«> '^^5 4hOf^'TB-NOV08-X ^ c 5 , 

Rb H. 0900 x/ 4HOO R,^-^ovoii-X 
\« 

CEC 

lAWioi % 
% IIP> v / $ R 0 Z i U - A 1 ^ 2 O 2 A C o f ' c ) *fO r»l g tA t i f t f r \/vfaitle orda'^'iiCTi*.) 

h l . h r p U . l t ^ . . »3 f*.P. Hr i t f l i ( t t0 l f r ) 

l - j u l l . ^ j t t t / Tô  gA/y^ f ^ :' l^fgf (H^<|/rrj 

*/Owt j/ i»// (of Voh'-fp .<rnti.,.t . ( r<L j ( \ ^A i r< ) 

S ^ •• Tf,, so,l S A ^ I . . /^ 'r , . „ U s ^ b U A B t j * " J 

f x B t u t t * s p i l l <yl ,•/»/ ',fj l/t,/tU j < V r *•> 

4 ^ 0 * i b M t ^ Z O t - , A j U ^ t r f A i ^ ' f J M t f t - j U 

l ^yJ to i 'A fitf 6HAEt ^ - t f PeBj samfk 

w t fittf i.ilo px* jt>* ni fit*- A. f.ffif (iiMAr) •y(L 
REUNQUISHED BY (SIGNATURE): DATE/TIME: 

t ' / yy t {H'iB 

RECEIVED BY (SIGNATURE): 

f tJ^xAt fh iW U6015SS3H 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): 

r(EUNQUISHEO BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 
(SIGNATURE): 

DATE/TIME: 

r~ 
REMARKS: 

NUS 440 34 04B4 



NUS CORPORA TION CHAIN OF CUSTODY RECORD 

^ ' \ . 

PROJECT NO.: 

-7^63 
SITE NAME: 

Sl,(0aei^ M f ^ 
SAMPLERS (SIGNATURE): , / ' ' / j A ^ / 

STATION 
NO. 

Mv/<o/ 

T h 

Kb 

tSeoi 

$ i60 t 

iUoj 
$ U o i 
hv i lO i 

DATE 

%c 
- ^ 

"/•/.J 

" / % 

"-̂ •As 

h i 
' % . 

his 

TIME 

i i e - n 

o^/o 

^ / O 

/WV 

l(ZO 

/JVy. 

' J * 7 

/<0V 

l»</V 

COMP. 

>^ 

GRAB 

f -

• 

• 
J 

/ 

y 
t / 

i / 

• 

REUNQUISHED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

_ 

^ STATION LOCATION 

'%mi'iU M ^ i i r r ^ — -" 
iH06~^U-f\vlco\-A 

SHOOTS-Nov I I ' X 

tHoo-fi^%-hio\HO'X 

$H0i^i i - i i6Ol-A 

i m i h J i 6 0 2 ' A 

$^U)6'$i'iiS(>3-A 

^H06-$i ' i t60t i-A 
inn- iu -M^zos-A 

DATE/TIME: 

"/••A* l/soo 
DATE/TIME: 

1 
DATE/TIME: 

1 

RECEIVED BY (SIGNATUF 

f 'ed.FK A ' r b i l l f Z i O 

NO. 
OF 

CON
TAINERS 

*1 

s 
2 

»f 

^ 

^ 

H 

H 
H 

IE): 

I S S S t f 
RECEIVED BY (SIGNATURE); 

RECEIVED FOR LABORATORY BY 
(SIGNATURE): 

7 . / ^ 7 7 7 / / ' 

MMW/ 
- ^ ^ 

2. 

z 

2. 

Z 

2 

I 

I 
Z 

/ 

1 

/ 

/ 

/ 

/ 

1 

_ > 
KO^^ej 

{OK 

^ K 

(jOfJ 

(o^ 

(DA 

(OA 

(pfJ 

^ ) 

0 
o 
' t ) 

f ) 

0 
o 

/ 

REUNQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

DATE/TIME 

1 

8ozO)A'<iti^ tflAti tor 15 e.P. hriaU 0 " l ) 

SoA^)t*».i,^ qltsj f^^ SHAfs i PcB*(r»;l) 

UOe^l l U s i f^" VolA^lt Or/^A-*trx ( s P t i ) 

**>••• / j U J ^ f " »*f*^''' ('P4-(»..M Cx^A i f ^^ 

l/l»l. t i fasJ^" 3AWC5 f P(bs ( y / t h r ) 

t l , l f rp)aj l>t AiK O PP ^tf^t*ts ( ^ a U ) 

i o X ^ ^ ) A ^ h f r n y j j f ' r C E C C J P I I J 

DATE/TIME: 

1 
DATE^IME: 

1 

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

REMARKS: 1 

NUS 440 34 m 



NUS CORPORA TION CHAIN OF CUSTODY RECORD 

PROJECT NO.: 

SAMPLERS (SIGNATURE): 

STATION 
NO. 

AIU/JO/ 

i$ ioi 

Hwi 

$ i< fP l 

Um 

MU/303 

r6 

REUNQU 

DATE 

Hs 
H. 
H. 
\ 

h i 

/ i » / 

TIME 

KiS 

l3*/0 

I3S0 

1550 

HlO 

O ÎP 

HOO 

NtO 

COMP. 

SHED BY (SIGNATUF 

Jp.*#x / r V i ^ 

SITE NAME: 

/". A^^-
GRAB 

y / 

J 

J 

J 

/ 

J 
J 

/ 

«E): 

RELINQUISHED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

STATION LOCATION 

i H O i - i U M w i o i ' A 

4H09- i i - i i fOI -A 

4^oi'-tiH'foi-s 
if^M' t i -H i02 'A 
4Hoi-ii-ii^oz-3 
i n o s - ii4- MU$ozA 

4H03- iM- /^ iJ303-A 

4HO0-TB-NOVI5'X 

DATE/TIME: 

"A//iy l'/iM> 
DATE/TIME: 

1 
DATE/TIME: 

1 

NO. 
OF 

CON
TAINERS 

5 
z 

2 

2 

2 

V 

H 

Z 

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

RECEIVED FOR LABORATORY BY 
(SIGNATURE): 

i L / x 4 7/ f 

/ A A A 7 UA '̂P4 
I 

I 

2 

z 

/ 

\ 

1 

{Oh 

1̂ 0 k 

^o^ 

0 

0 
0 

\ 

X 

;< 

K 

A 

REUNQUISHED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

DATE/TIME 

1 

X 

/ 

/ 

X 

X 

X 

X 

X 

vo /F/ /y/**! r V ]/t/si.i, o^t,,i.,-ti rCw-'A 

HOtt^liilai, ( - ./y.f '/ ^ -̂Af-r/r, C W ) 

9vz />>^i/f ' i h i i i j t ' PP/»/ftr/i({p-l) 

uz /yt^b^ ^IAU TV- H^6 , i b^Ai 

(soil) 

So? .'....i/r jttu Uf cec ( ic ' l ) 

2 - f / 0 2 . A"i t>/sr •!!/>•-> h , r f C U f f t l . y 

U r n f n l t j l l ' l t f t l „ r . / , i f f i f , , t ^ t f / f 
.1 ' 

i i ^ O I .t.,^ i i ^OZ itVHtalfJ 

DATE/TIME: 

DATE/TIME: 

1 

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

REMARKS: | 

1 
NUS 440 34 0484 



NUS CORPORA TION CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

SAMPLERS (SIGNATURE): 

STATION 
NO. 

n 
KB 
f̂ B 

T-B 

DATE 

/ot, 
Av 

\ i 

' \ 

h. 

TIME 

i m 

moo 
\HiO 

\̂ oo 

COMP. GRAB 

v / 

/ 

/ 

y 

REUNQUISHED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

REUNQUISHEb BY (SIGNATURE): 

STATION LOCATION 

^)^oo-RZ-t^O\)o^X 
:^H00' f̂ B-hiOVW- X 

^H0O-R^~m\)\h-X 
iHoo-rb-tio\}\d'Y 

— 

DATE/TIME: 

i l / i i /n [-'«JP 
DATE/TIME: 

1 
DATE/TIME: 

1 

NO. 
OF 

CON
TAINERS 

H 
H 

H 
2-

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

RECEIVED FOR LABORATORY BY 

1 

l̂  . V \ . » • / U i 77 
/A///7W 

tL 

z 

I 

^ 

1 

1 
\ 

if̂  

(Oh. 

COM 

(UA. 

0 
0 
t -~~ 

RELINQUISHED BY (SIGNATURE) 

REUNQUISHED BY (SIGNATURE): 

DATE/TIME 

1 

• • > ) 

V 

(,'0 m l n l4 I t f l ) ' YoU- ' f O t y i t ^ . t i i l ^ e ^ l 

\ Ihtr f lU lh t C-< r f . r^t^-fU / i - l A ^ ^ ) 

I ' lu lhr n//isi ( . ^ / r « j « O A j ^ f l , . , . , / 

^tr^ I C i F / i i 0^t/f'i/f.'ft.i4^K->'i^j / / J ^ 

,<?.*/ fkfor^. ' t t ' / / / O t t i.r I I 'M KBlbrnX. 
~ " ~ 

Do MOT Kur^ A N Y Of: 

TH^St AhJALYSFS 

IWTIL I jH^eCTFD SY 

yv/^i cof i t^ /^ATioKj r o 

DO so. PLEASE MOLD 

THEM. Ofy^t.^-^' 
0 

DATE/TIME: 

1 
DATE/TIME: 

^ [ 

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

REMARKS: | 

NUS 440 34 



E NUS CORPORA TION CHAIN OF CUSTODY RECORD 

PROJECT NO.: - SITE NAME: 

^hpip/f^// A F 6 
SAMPLERS (SIGNATURE):^ 

STATION 
NO. 

Mwvoi 

^W« /P» 

MWVOI 

^wHoi 

fM^Httl 

Mwt4ui 

TB 

KB 

DATE 

h. 
" * % 

H, 
" I 

H. 
H I 

TIME 

/iOV 

»JiV 

M « 

O'T/Z 

OfVt' 

am 

1530 

COMP. GRAB 

• 

y 

y 
y 

1 / 

/ 

• 
i / 

REUNQU SHED BY (SIGNATURE): 

^)/>vrpfc / ^ y > _ ' 
ntUNQUISHED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

STATION LOCATION 

i n O H ' i i f ' M ^ H O l - A 

iHO* l^ iH-M\J^OI- B 

t ^O* l ' ^ l 4 .AAwqo i - c 

4 H 0 * / i U ' A ^ ^ i o i -A 

iHO*/- U^^ MvJHOi • ft 

iHOt / 'Sn-A ik /VPZC 

^HOO'TS-fJOy/ll. X 

$H0O-^S'h'O\/IZ-X 

. (^DATE/TIME: 

"/rt/i* h/*j<? 
DATE/TIME: 

1 
DATE/TIME: 

1 

NO. 
OF 

CON
TAINERS 

H 
H 
V 
s 

H 
H 

2. 

H 

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

RECEIVED FOR LABORATORY BY 
(SIGNATURE): 1 

7 77 /7 / / 

A Â Â A / V / 
2 

z 

I 

2. 

I 

1 

I 

Z 1 

(01 

(puj 

COA 

(OK 

'e) 
0 
'O 

f j 

(OAIE) 

(phi 

(Oh 

0 

'O 

/ 

RELINQUISHED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

DATE/TIME 

1 

«or f i .^ i f ,al»t> d r t i Pr / t f tml t ( s ; ) ) 

SToc n^ter A U I J ^ f»JAEf f l*(Bi, O » » 0 

lUml qltltt -f,'" VoU l f tV/7/i-/o C . i ' * 0 
i J 

V P ^ / i U / j f c ' Volafir c . 7 l ^ r i ( > ^ f f r ) 

1 Utt^ fiiltsl-t for 13 il/fi IrtffAh (>J» l f r ) 
•3t%. 

DATE/TIME: 

1 
DATE/TIME: 

_ L 

RECEIVED BY (SIGNATURE): 

RECEIVED BY (SIGNATURE): 

REMARKS: | 

1 
NUS 440 34 0484 



NUS CORPORATION CHAIN OF CUSTODY RECORD 

PROJECT NO.: 

SAMPLERS (SIGNA J A ^ 
STATION 

NO DATE 
V. r^-tv/^A 

SITE NAME: K. ——v 

4 ^ 

TIME COMP GRAB ^ STATION LOCATION 

NO. 
OF 

CON 
TAINERS 

REMARKS 

\^/L IG>45 s>Hoo- ^R-bic-ouyr a g \ -at » I Bo * \ •»«***a 

/a/7 0958 5 H 0 3 ) - 5 U J - O O » - / & . 

15^ 03IŜ  SHo^-6LJ-Do/- | r> g 
M '16 3HDC-^B>-t>^7>< 5 ?.irt̂ jp nU^ir 

o^r SHb3-S»-o<?i-I 

^ \:xko?oi 5Hoo-re>~p^c(.x ffjp ifê oic 
^ r t>ec. (o ^ Dec ? 

h o T G 4 C-j(Kt*>UC p fS tYu t fd 

Ui-.)k M a 0 ^ 1 -f. i ^M^ 1 ^ * 

n^pkk u / Hno3 4n|>N^a 

CKioriOe, Floo«-.<>c , 6r(j(*.^e 
ni,lrfl4g, Phln^.l»•^.^•S.•.^^. 

^ 
i^ 

REUNQUISME^BYKIGK 

i .> iJ? UA 
RELINQUISHED BY (SIGr 

BYBSIGNATURE): 

lATORI 

DATE/TIME: 

P/?feS î i£^ 

RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): 

t^.^^^-^Qa^b7gg5?l 
DATE/TIME: RECEIVED BY (SIGNATURE): 

EtiNQUTSHEO BY (SIGNATqREI DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 
(SIGNATURE): 

DATE/TIME: REMARKS: 

1 k ' , \ Jn t^Ar.'Tr^<LP It^r^^ C l l ^ I^O 

IT oK.p()£c) 'l/^ ^ c - o o U r c , 



T<K{̂ c JL. o W 9-
NUS CORPORATION CH>tN OF CUSTODY RECORD 

PROJECTNO.: , SITE NAME 

SAMPtERS (SIGN 

Or./ 
STATION 

NO 

'•JtB 
gUgp->.rj /4FR, 

DATE 

l9/(p 

TIME COMP 

10-̂ 5 

GRAB \ 

X SHO&-.S0-SE>g>OlA 

STATION LOCATION 

a 
197(0 •1-̂ 5 !)Ho6-50'SE>&Q\fe 
^ tens- Siloo ?'^r'bt£=ot^ d 
13^7 ogy 

DR^ 
^ « ^ ^ ^ 

6H07-5U-Se>7OiA A a _L ?,hH\yPC£> gfg r^,.^ ^ e > > 

la/? 
x\o9 3<J0» 

3^^(37-SJ-S57o\6 
/ ' ^ • N ' ^ 

ail lOOT y 3H07-50-Si5"^\< ^ 

! 3 ^ looz. 5Ma3-Sf.-00/-/ Sgd«i»>^^ 

Q/^ lo(p2 SHO2>'3i.-V0l-iS:i 9>^y.^.uk . •b.:, Q-̂  SHn?>-5£-ooi-| 

D/7 iiao 3H03-S5-COI- I SoA>.g-/» S»^;' 

12. i^h 1031 ' ^ h \ \ 7 - 5lA~ B S o l ' A X j^uh-c-itfloc e ^ ' ' / 

n. ' % m 5/4 ) 2 - S U - B5ol- B 2 ^ i . ' ^ K y ^ o r t t S o , I 

REUNQUISHED BY (SIGNATURE): 

5<£ >̂a S^ 
DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): 

RELINQUISHEO'SY (SIGNATURE): E O ^ . DATE/TIME: 

—r— 
RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): DATE/TIME: 

I 
RECEIVED FOR LABORATORY BY 
(SIGNATURE): 

DATE/TIME: REMARKS: 

NUS 440 34 0484 



(lA-h Sag. U o \. 
NUS CORPORA TION CHAIN OF CUSTODY RECORD 

PROJECT NO 

1^6.3 
SAMPLERS (SIGNATURE) 

STATION 
NO. lATE 

\Sl7 <yoo 

TIME 

SITE NAME: „ 

1 

COMP 

^ j£ -^ 
GRAB 

^ 5HO0-f6-D£C7X 

STATION LOCATION 

NO. 
OF 

CON 
TAINERS 

& 

REMARKS 

B\\AV:U"T;^) b «:<_ ' ^ 6 
u/ft v / r y S H O < 1 ~ 5 L J - 0 0 ) - / 

olb\i^5 X SHo^- S tJ -0 (b ; i - l 

« / & / 1 ^ X SHOS-30-5bS02C^ a ^A 

nob7. f^el.U ^ . . . . J .>rR HHf 
•f^ 

- ^ i>y^ : ) • r .^a . . -^P . . . ik i)n(OI\4n 

}>W \̂z 

RELINQUISHED BY (SIGNATURE): 
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l^As SeA t»/.^, [O 5/6 hSic X '^\\o5-sO-ShSoXh a ry^ 
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HOT- ,>-^' "l.V\OH - fou)- H t J ^ l t ^ \ ^ : T^P' H ( ^ »̂ \r . , T-̂  n r^:.K)/ft 
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- S T A T i o N - t o c A r t O f r : ^ ^ ^ 

• ^ - M o i - 6 i j - 1 l l l )?• .o i^^ 

^ - H O T - G i O -t-1iO?.ovP> 

^ i l B t 5 - G u ) - l=?.Hvr l A 
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i / io i^~ i^~ t i i k JA 
OATC/TIMC 

7/Wl-Jf Tdf/*i 
bATC/T IMC 

1 
OATC/TIMC 

1 

NO 
or 

CON
TAINERS 

1 

I 

I 

1 

1 

I 

\ 

1 

/ 

/ 

/ 

1 

1 

1 

RCCCIVCO BV ISIGNATURCI 

i - ' .z t i K * 3 ( i , Y . ' ^ 7 . ^ , ( . l 
RCCCIVCO BV ISIGNATURCI: 

RECEIVED FOR LABORATORV BV 

ISIGNATUREI: 1 

/ ^ 7 / / / / / 

AMV/// 
1 

1 

1 

1 

1 

1 

1 

1 

' 

1 

-

REUNOUISHEO BV ISIGNATURCI 

RCLINQUISHCO BV ISIGNATURCI 

OATC/TIMC: 

1 

I C A l - L O M l>Lr \ - ,1 .< l -JOL, { . . j r t T t t ' i 

.« 

DoF(.'(/\ia 

• » 

1 » 

M 

» V 

^ C J * A ^ . l ' - . < 0 , i . A z ^ { ^ ^ " - ) 

I t 

H 

1, 

1-

h 

-

O A T C / H M C 

1 
OATC/TIMC 

1 

RCCCIVCO BV ISIGNATURCI 

RCCCIVCO BY (SIGNATURCI 

IRCMARKS 1 

1 -J 
mj% M O | « OaftB 



c r « <• i / / /V 

NUS CORPORA TION C 2 . CCA..ft'I :, y 
CW4//V O^ CUSTODY RECORD 

PROJECT NO SITC NAMC 

5^r . i . . . i fA A P l l 
SAMPLERS ISIGNATUREI . ^ ' J ^ y / - / / 

STATION 
NO 

5: 2. is 

/V I -

Flt^ 
rz 

OATC 

'A 
Vfi 
% 

VH 

% 

% 

TIMC 

O ' i / C i 

O V - J t 

o lo^ 

file-
/l(0 

fctfMP 

j 

-

GRAB 

X 
* / 

/ 

X 
X 
X 

RCLINQUISHCO BV (SIGNATU/IC). 

A..... cf./L? 
Rki. 'NOUISHCO BV ISIGNATURCI 

RCUNQUISHEO BY ISIONATURCI 

_ ^ 

STATION LOCATION 

^ //<5 S" ^ 6 ) - M l \ f 't^ 2. B 

SHo'T'^LO-MiA/T^Mf^T^ 

i l lO l - r r - l rJ -Mh/ lo i E 
iHoo- R B ' T u l \ H ^ 

tHc^:,-r-f5-rai~i^/ 
i H c c - m - r a u H z 

OATC/TIMC 

/A/'X> \ 7 M 
OATC/ t l h iC 

1 
OATC/TIMC 

1 

NO 
OF 

CON-
TAINCRS 

6 
6 
4. 
6 

6 
2 , 

RCCCIVCO BV ISIGNATURCI. 

ff=yj-x :?^^o^V2.>7 
RCCCIVCO BV ISIGNATURCI: 

RCCCIVCO FOR LABORATORV BV 
(S IONAiURCI : 1 

/ / / 7 / / / 

/ • I / 7^ 7 ^ / ^ 7 / RCMARKS 

,-̂  

-» 

• f 

7 

—̂ 

2L 

1 
1 
1 
1 
1 

1 
/ 

/ 

/ 

1 

1 

HPLC i^ioA'2 ^ " ^ i - V:'̂  

hiF lc . ^ I c {.( 2^ 

/^.M, h)U-^ Ic^h ^^TT/. , , . / 

1 
RCUNOUISHCO BV ISIGNATURCI 

RCUNOUISHCO BY ISIGNATURCI 

OATC/TIMC 

1 

OATC/TIMC. 

1 
OATC/TIMC. 

1 

RCCCIVCO BV ISIGNATURCI 

RCCCIVCO SV ISIGNATURCI 

RCMARKS 1 

1 
>Ut u o M OBM 



NUS CORPORA TION L 

I / v • I >-' I'AT-''• '. n l \ 

I c t . j r r ) 
CHAIN OF CUSTODY RECORD 

•y- _ ^ 
s .i 

6 5" 

PROJCCT NO 

7 / (' -̂^ 
SITC NAMC 

< / r . i . . r J A h i : 
SAMPLCRS ISIGNATURCI / > / / / / 

STATION 
NO 

/ V J l l / 

/ v l h / 

»1»N/ 

MlV 
So -.il 

A;»\/ 
2cW4 

OATC 

?A 

'̂ 3 

7v, 
% 

•>k 

% 

?^. 
• ' / , 

TIMC 

/czc 

fTTT 

/iJ'/t 

09\Z 

O^Zi 

o?r:-̂  

7ry 
/b32. 

C W P 

f 

GRAB 

X 

t / ' 

X 
X 

X 

i / -

X 

iX 

RCLINQUISHCO B V ^ O N A l l b R C I . 

X' •'-' X//X/ 
JtCUNOUISHCO BV ISIGNATURCI 

REUNOUISHEO BV ISIONATURCI 

STATION LOCATION 

$H-K-^U-MK/V^ ^ A 

^Ho^ - iU - / « l u / ^o : j L l ^ 

^ ^ o K - ' ^ - M U / g b - i , C 

^ / /o i ^ - i (< ' l * lW^o3A 

f f / o i ^ - ^ - M i J ^ o : ' , ^ 

$Hot^ ' ia - f / ] i ^e( - r C 

pl^o2.'$U-MK'ZoHA 

^^lo^--f/^-M^^;2oWR 

OATC/TIMC 

7/V^^rlA'^'^ 
OATC/TIMC 

1 
OATC/TIMC 

1 

NO 
OF 

CON
TAINERS 

2-

Z 

2 . 

/ 

1 

/ 

7. 

"2-

RCCCIVCO BV ISIGNATURCI: 

RCCCIVCO BV ISIGNATURCI: 

RCCCIVCO FOR LABORATORV BV 

ISIGNATURCI: 1 

/X7 / / / / 

i / / / / / / "--
1 

I 
/ 

j 

1 

1 

1 
1 

1 
/ 

/ 

1 
/ 

/ L o i 

/ .. . 

"N 

r i 

/ 

^ . : : L | - . i . < - l ^ ' . - , . : : n | , . 

B K A ^ i Pr r, »< t M).y ̂ .. ., n A 

<::.fc.c. / : , ,^ r t^.l 

) A.- \y-,-Ui , i^r.r.nr.t:vh,BNA\ 

r F c t M̂̂ :> a f A' /z/ 'o. 

f ?nk} ' x-r -- »i. ^.. / T r a 
Miv.i'cZ.C -- 12- c?., j - ^ , J 

) A ' . i / . • , .. F - i i I'Uio.l^: . 

^ OX. roc. , /. J '....'.jr\ 

RELINQUISHED BV ISIGNATUREI 

RCUNOUISHCO BV ISIGNATURCI 

OATC/TIMC 

1 

/.- 12. . 

OATC/TIMC. 

1 
OATC/TIMC. 

i 

RCCCIVCO BV ISIGNATURCI 

RCCCIVCO BV ISIGNATURCI 

RCMARKS 1 

: ):-. t i f l , ( 
- r i - ' . i c • • I . -

/ \-. . ;• I 

I - ' • 

I T . . /• ' / > ; 
- 1 1 i • ' • • " 
- / . I , ' I •. I • . I / ^ ^ 

;.., r l . i r 



i u A 
T 7 

^ o ^ \ - i H 6 ^ - i i - f 4 ^ : ' ^ ^ A TfX' ^L ] ' : r f ^ . .L . .n ic 
% f - oyw X 

V V 4 

$ f / o i - i i - f i f ^ Z A /•? p < : n ^ AT/t;>i'' . / ; ^ . t : 

r r 
/^<r^it« X t,i(iJ::'U- H ?cV4 ^7t/U., 
X t / t/Zt'-'-fi- U ;̂ '. ( 4 

/oY^ / : / pf/ i 'Z-Ui-/ ' ic^'r : ,- i / \ f 7 f > / / . - / c / c ' / / i r i . , . \ ' T i ( _ / i \ t i ' > , 

'A >r / y r f t h - . ' . i n - i ' U J i e r r . ^^ X Y / (v..u) 
- • > / 

I 
/ v t . X ^./ / /• ;-(M-A)(on-2A[? / l ; . i X . 

t u C J 
/?^6 X ^f/n~f.u-imvr,'ZA -ẑ  J r ^vniK If. AI Or . r i f 

1 (\^Yrh(K 
t l : l y ^ 

'-•rH/{ % cni<: X p/fr-p'/^cor-YA 
n r s 7 / 

recti X /-/(^rt-.-^r.-jtU/c-x /?A;.^ 

/./ /7y- X ; . /( /rr .-Rr--T(iL/6-)( 
r7 l y i ' C ' J t t r •', , / ( 

T"/? 2<7 ^ J / O U - TJ i - : ro i .n -~ i 
^ 

-7<, . ' dil\^.f K 

RCUNOUISHCO BY ISIGNATURCI. 

X. Uul J 
OATC/TIMC 

' OATC/TIMC 

RCCCIVCO BV ISIGNATURCI. 

r / A ^Jll.ua</Y.Uo% 

RCLINQUISHCO BV ISIGNATURCI 

l . ' t y " ?j7no^y.(oGi 

OATC/TIMC RCCCIVCO a v ISIGNATURCI 

RCUNOUISHCO BV ISIGNATURCI. 

I 
RCCCIVCO BV ISIGNATUREI REUNOUISHEO BV ISIGNATUREI DATE/TIMC RCCCIVCO BV ISIGNATURCI 

REUNOUISHEO BV ISIGNATUREI. OATC/TIMC RCCCIVCO FOR LABORATORV BV 
ISIGNATURCI 

OATC/TIMC: REMARKS 

•«J1 ««o M (MM 



NUS CORPORA TION CHAIN OF CUSTODY RFCORO 

c 
y 

PROJECTNO . 

7 / X •̂ > 
SITC NAMC . 

SAMPLCRS ISIGNATURCI i / " V 

c. X . X X / ^ 1 ̂  
STAVfbN 

/•//•J 

^ / / t ' U 

- -

OATC 

Vn 
Vn 
y.i 

' 

TIMC 

O/iTr 

'7V" 

k)2C 

— 

COMP 

-

— 

GRAB 

X 
X 
t / 

— 

_ 

RCUNOUISHCO BV IS IGNATURCI / ' 

RCLINOUISHEO BV ISIGNATURCI 

RCUNQUISHEO BV ISIONATURCI. 

STATION LOCATION 

fflCr^'CCJ-AIUi^oi g 

^H^^>-tU'>-moi^^ic^ 

/ / ^ l - d < . J - / ^ ' l . 3 ^ c X C 

$ / l u i i - T& - -jtiu n - 1 

- - - . - — 

, 

OATC/TIMC 

7/7^5 l /Wlo 
' O'ATC/TIMC 

1 
OATC/TIMC 

1 

NO 
OF 

CON-
TAINCRS 

6 
6 

6 
2 

• 

RCCCIVCO BV ISIGNATURCI. 

/ - 7 . / K ' ' 3 1 z t M j ' i c i L c i 
RCCCIVCO BV ISIGNATUREI 

RCCCIVCO FOR LABORATORV BV 
ISIONATURCI 

/ / .77 L 1 
/ ^ ' ^ ^ ^ ^ X y ^ V ^ V / RCMARKS 

2. 
- » N 

<.. 

7-

1 
/ 

/ 

~ " 

1 
/ 

/ 

" 

\ 

1 
1 

1 
/ 

/ 

RCUNOUISHCO BV ISIGNATURCI 

t > . / - k ' ' 3 l Z i } a ^ i i ( , u l 
REUNOUISHEO BV ISIGNATUREI 

OATC/TIMC: 

1 

' f t< i ,> BcA-^flt, 

_ _ _ _ . . . . 

OATC/TIMC. 

1 
OATC/TIMC. 

1 

RCCCIVCO BV ISIGNATURCI 

RCCCIVCO BV ISIGNATURCI 

RCMARKS: | 

• V t MO M 0>M 



NUS CORPORA TION CHAIN OF CUSTODY RECORD 

PROJCCT NO 

7 / ^ 5 
SITC NAMC 

SAMPLCRS ISIGNATURCI . ' ' y ' ' / •• ' / 

STATION 
HO 

A l h > 

/ i l t ' J 
I ' - ' / A 
t i l t ' 

n.-iA 
m l - ' 
n I A 

/ •Z4 
/tn<^ 

r F. 

OATC 

?/. 
'A 
r̂  
% 

%i 
•>A 
% 

% 

TIMC 

i^ '' 

/ f f ^ 

07/:^ 

1':k:: 

o%r-

cnp 
K< '̂ 

CC/MP GRAB 

X 
X 
i / 

X 
X 
1 / 

X 
X 

>• 
RC LjNOUISHC O J | V - S I G N A,Tua€|. 

RCUNQUISHEO BV ISIGNATUREI: 

REUNOUISHEO BV ISIGNATUREI. 

STATION LOCATION 

iD ' -y.-cUjo/nu)- ' 2. / \ 

$Hc''^-6i.o-p\it'Kio'^A 

iMr-6^u.^-/ ' iNn "i ^ 

iHr-6io-rtton? A 
i ^H r i ^U i 'Mo i l - l A 

t^iln-Mo-moiZ-l /\ 
i^D^- i^o-f l i f^ i foz B 

t f l o o - f t z ^ - y i u i ^ a 

OATC/TIMC 

?A/y/\/7t<-
OATC/TIMC 

1 
OATC/TIMC 

1 

NO 
OF 

CON 
TAINCRS 

6 
6 
1 
/ 

1 
i 
6 

RCCCIVCO BY ISIGNATURCI. 

'{-.(-X ^c '••TTC^^/IOT-
R C C C I V C O BV ISIGNATURCI: 

RCCCIVCO FOR LABORATORV BV 
ISIONATURCI: 

/ / : / 7 / / / 

Ayy'̂ A'AAy A 
" ^ 

2 . 

• z 

•7 

—f 

-7 

-!_ 

i L . 

/ 

1 

/ 

/ 

1 
1 
1 

\ 

\ 

1 

/ 

1 

/ 

» 

/ 

/ 

/ 

/ 

1 

/ 

RCUNOUISHCO BV (SIGNATURCI 

RCUNOUISHCO BV ISIGNATURCI 

OATC/TIMC: 

I 

OATC/TIMC. 

1 
OATC/TIMC 

1 

RCCCIVCO SV ISIONATURCI 

RCCCIVCO BV ISIGNATURCI 

RCMARKS 1 

1 
MU1 • 'O ! • (MM 



NUS CORPORA TION CHAIN OF CUSTODY RECORD 

PROJECT NO . SITC NAMC A 

Sh<^A.oarX A P E 
SAMPLCRS ISIGNATURCI , / ' ' ' 

C^^.-^ £/U'U-—i 
STATiei i l 

NO 

xc 1 n 

2c :• P 
/ I I I ' - ' 

2..M' n 

2 ' /A 

/??. 

Tn 

OATC 

^ 

: / < 

Vr 

' ^ ^ 

% 

/ i ^ 

TIMC 

/v2' 

/<<,. 

1 ^ ^ -

//< 

iiiis^ 
IQ5S 

COMP 

^ 

GRAB 

( / 

V 

X 
^-^ 

»^ 

^ 

RCUNOUISHCO BY ISIGNATURCI. 

• X . M / / / / 
RCUNQUISHEO BV ISIGNATUREI 

REUNOUISHEO BV ISIONATURCI: 

STATION LOCATION 

U ( < ^ ' G < ^ ) • f ( - ' l \ K 

h//o-i^'6*^)-T.k)l^.l.p^ 

M T-'cT-^j-/.;/,. l o ^ e P 

jf/A 2. -<r<^j)-/'//.j2.. 7 /A 

Slk io - l lB -3uL i i ) - y 

ihico-rc'jcn r6 ^ 

OATC/TIMC 

7//«/il5 te/0 
dATC/TIMC 

1 
OATC/TIMC 

1 

NO 
OF 

CON 
TAINERS 

^ 

^i 

< 

<^ 

/S 

2. 

RCCCIVCO BV ISIGNATURCI: 

RCCCIVCO BV ISIGNATURCI: 

RCCCIVCO FOR LABORATORV BV 
ISIGNATURCI: 

1 

/ / 7 ̂t 7 / / 

/ ^ / ^ A ' K / ' ^ ^ V V / ACMAAKS 

—» 

... 

2, 

-̂  

/ 

1 

1 
/ 

1 

1 

1 

1 

/ 

/ 

/ 

1 

1 

1 

1 

/ 

1 

1 

/ 

/ 

REUNOUISHEO BV ISIGNATUREI 

RCUNOUISHCO BV ISIGNATURCI 

OATC/TIMC: 

1 

D t i r c . 

/ I ' i r e If. j i ^ u / f ^sn /Ao 

FfnTkUA ( rA \ l (vu, /..!>. 

OATC/TIMC. 

1 
OATC/TIMC 

1 

RCCCIVCO BV ISIGNATURCI 

RCCCIVCO BV ISIGNATURCI 

REMARKS 1 

XUI • 'O l« (MM 





APPENDIX F 

REQUIREMENTS FOR LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 

AND DATA VALIDATION 

R34892 



LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 

R34892 F-2 



INTERNAL NUS QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS AND 
PROCEDURES 

Introduction 

All of the Quality Assurance Requirements (QARs) and Quality Assurance Proceoures (QAPs) 

described in this appenoix are based on Issue C of the NUS Quality Assurance (QA) Manual, datea 

Augusts, 1986. The QA Manual presents a formai program designed to monitor and regulate those 

activities affeaing the quality of work performed. 

The NUS QA Program is under the supervision of Many Booska. Objectives of the program are: 

B To maintain the evidentiary value for ail data generated. 

B To ensure the integrity of site investigations, laboratory analyses, and technical reports. 

• To control the activities of subcontractors to ensure that they maintain the same quality 

standards applied to the NUS aaivities. 

Quality Assurance Requirements and Procedures 

Table 1 references the QAR and QAP seaions applicable to Sheppard AFB. Subsequent seaions of 

this appendix summarize the major QA procedures governing laboratory and field activities. 

NUS CORPORATION LABORATORY SERVICES GROUP 
QUAUTY ASSURANCE/QUALITY CONTROL PROGRAM 

The NUS Laboratory Services Group (LSG) is dedicated to providing services in accordance wi th 

quality standards and, thus performs all analyses according to accepted QA practices, quality 

assurance requirements, and quality control procedures specific to U.S. Air Force HAZWRAP projects. 

These standards are discussed, in detail, in the LSG draft, "Laboratory Quality Assurance Projea Plan 

for USAF HAZWRAP Sites," currently being developed. 



TABLE I 

QUALITY ASSURANCE REQUIREMENTS AND QLIALITY ASSURANCE PROCEDURES 
APPLICABLE TO SHEPPARd AFB TASKS 

SHEPPARD AIR FORCE BASE. WICHITA COUNTY. TEXAS 

Project Management 

Subcontract Coordination 

Mobilization/Demobilization 

Ground Surveying 

Geophysical Investigation 

Drilling Activities 

Geologic/Hydrogeologic 
Investigation 

Health and Safety Oversight 

Environmental Sampling 

Laboratory Analysis 

Data Validation 

Public Health and 
Environmental Assessment 

QAR 
30 

• 

QAP 
32 

QAP 
33 

QAR 
4 0 

e 

QAR 
7.0 

• 

• 

B 

• 

• 

QAP 
11.1 

QAP 
12.1 

B 

QAP 
13 1 

• 

• 

B 

e 

B 

QAP 
132 

• 

• 

e 

B 

B 

QAP 
16.1 

• 

QAP 
17 1 

B 

QAP 
172 

B 

QAP 
181 

a 

QAP 
19 1 

• 

' 



Wherever CLP protocols will be utilizeo, the NUS laboratory will adhere to-CLP QA/QC procedures. 

The deliverables wii l be those called for in the Statement of Work for Inorganic Analysis, Multi-

Media; Multi-Concentration SOW Number 787, Revised December 1987; and the Statement of Work 

for Organics Analysis, Multi-Media, Multi-Concentrations, revised July 1987 

Appreciating the imoortance of their funaion, the laboratories extend their responsibility beyond 

conforming to Federal, state, and industrial regulations, cooes, and standards to subject all work to 

technical reviews, before results are released outside the corporation. 

The laboratories' QA program is used not only to determine the precision and accuracy of the 

analytical data, but also to confirm (by documentation) all phases of sample hanoiing, data 

acquisition and transfer, report preparation, and report review. In addition, it provides for storage 

and retrieval of both samples and data. Because results may be challenged at any time through legal 

action and social pressures to abate pollution, retrieval of records and data is essential. 

The laboratories' QA program dictates that detailed instruaions be available for performing all 

activities affecting the quality of analytical data. The program provides for appropr iate 

management review and approval of all procedures (including revisions) as well as control of 

procedures to ensure that laboratory personnel have access to them. The LSG Procedures Manual is 

struaured to address all elements of the LSG's Quality Assurance Program. The basic elements of the 

LSG QA Program are described in the following paragraphs. 

Sample Management, Data Review, and Transfer 

A computerized system is used for sample check-in, tracking of samples through the laboratory, 

assignment of laboratory analyses, and sample check-out. The system provides for management 

review of all laboratory data before issuance of client reports. The review is accomplished on two 

levels: review of raw data for each analysis and review of the final results to check for consistency 

and agreement of the results among all parameters. The computer system offers the advantage of 

fast retrieval of information. 

Each analyst records the analytical results and required calculations on his/her analysis assignment 

sheet. This sheet is reviewed by the Laboratory Supervisor and/or Group Leader prior to its submittal 

to the data entry clerk. The review process includes a check of the analyst's calculations on both 

standards and samples as well as an evaluation of the quality control checks. The analytical results 

are reviewed again by the Laboratory Supervisor. 



All quality control data are reviewed monthly by the QA Coordinator. Unfavorable trends in the 

data are identified and reported to the Operations Supervisor or Laboratory Manager for 

appropriate aaion. The senior laboratory staff meets once each month to discuss QA/QC-reiated 

problems or policies. 

Program Monitoring 

A critical element in LSG's QA Program is program monitoring. Program monitoring, a system for 

regularly auditing all elements of the QA program, is a resoonsibility of the LSG's Quality Assurance 

Coordinator (QAC). Each month, a sufficient number of program elements are reviewed to check for 

compliance with established procedures. Any deficiencies are reported to management so that 

correaive actions can be taken. The identified non-conformances are again reviewed by the QAC to 

ensure that deficiencies have been corrected. 

Recordkeeping 

Because detailed documentation is needed to support the validity of analytical work, a specific 

procedure details the requirements for laboratory recordkeeping. The procedure not only describes 

how to keep records, but also how records are to be identified and stored. 

Security 

A laboratory security procedure deals with the steps to be taken to maintain the integrity of samples 

as well as laboratory records. The security system is a way of minimizing the possibility of tampering 

so that laboratory data can be supported or the analyses recreated, if necessary. 

Cleaning and Housekeeping 

The nature of laboratory work requires that adequate steps are taken to avoid contamination of 

samples, improperly cleaned glassware, equipment, and instrumentation can contribute to 

unreliable data; therefore, the laboratory has developed specific steps to be followed. 

Sample Preservation, Collection, and Storage 

The LSG QA Program includes specific procedures for sample preservation, collection, and storage. 

The procedures are based on the recommendations contained in the appropriate governing 



publications. Included in the procedures are descriptions of the preservatives.to be used, the types of 

records to be maintained, and the storage requirements. 

Analytical Procedures 

To ascertain that the laboratory analyses are performed using prooer techniques, a seaion of the 

LSG Procedures Manual is aevoted to laboratory methods. A copy of each laboratory method is 

centrally located and readily available for the analysts' use. All methods are basea on acceoted 

government and industry standards and contain the following information: 

B Scope 

A description of the scope or aoplicability of the procedure. 

B Principle 

A brief description of the steps to be taken and/or the theory involved in the laboratory 

analysis. 

B Interferences 

A description of known interfering agents which would cause difficulty in performing the 

laboratory analysis or would lead to erroneous results. 

B Apparatus 

A list or description of equipment required to perform the laboratory analysis. 

B Reagents 

A list of the reagents required, a description of the steps involved in preparing the 

reagents, and instructions on storage requirements and retention times. 



B Procedure (Instruaions) 

An enumeration of the sequence of activities to be followed. The topics include: sample 

preparation or pretreatment; sample storage requirements; instrument set-up, 

standardization or calibration; sample analysis; calculations; and glassware cleaning 

procedures. The procedure includes any precautions, explanations, or clarifications as 

needed to properly perform the analysis. These include: safety precautions; the 

frequency of standardization required; the acceptance criteria or procedures for 

determining the acceptability of standard curves; clarifications of special techniques 

critical to the analysis; and how the analyst determines the reliability of samole results 

based on the standard curves. 

B Quality Control Requirements 

A list of the quality control (QC) checks to be performed and the acceptance criteria used 

to evaluate the QC data. 

B References 

A list of the publications from which the information was derived in preparing the 

laboratory method. As a rule, laboratory methods are derived from the fol lowing 

publications: Standard Methods for the Examination of Water and Wastewater. Amencan 

Public Health Association; Annual Book of Standards, American Society for Testing and 

Matenals; Methods for Chemical Analvsis of Water and Waste. Environmental Proteaion 

Agency; Test Methods For Evaluating Solid Waste, 5W-846, Environmental Protection 

Agency (Third Edition, 1986); and Methods for Oroanic Chemical Analvsis of Municipal 

and Industrial Wastewater. Environmental Protection Agency. Editions used are those 

currently specified in the Federal Reqister. 

Personnel Training 

A system has been developed for training within the LSG. The program describes: who is 

responsible for quality assurance, laboratory skills, analytical methods, and special projeas training; 

the required frequencies for training personnel; and the records to be retained as evidence of 

training. 



Analytical Instruments and Test Equipment 

A formal system is used for control of analytical instruments and test equipment used for 

calibrations. The procedure details the steps to be taken to calibrate and standardize instruments to 

ensure that analytical data are accurate. All calibrations are traceaoie to the National Bureau of 

Standards. This calibration traceaoility is reponed on an instrument Calibration Record. Calibration 

frequencies are determined using the guidelines establisheo by the manufacturers. The status of all 

major laboratory equipment requiring calibration is regularly updated. All inaaive equipment is 

segregated from active equipment and appropriately labeled with an inaaive sticker, indicating that 

the instrument must be recalibrated before use. 

Procurement Control 

A procurement procedure identifies the methods to be used to document and control the purchase 

of materials, parts, and services. The procedure includes provisions for identifying the quality of 

laboratory chemicals and equipment, evidence of management approval of procured items, 

inspeaion of shipments for compliance to requirements, and isolation of nonconforming items to be 

returned to vendors. The quality of all glassware, reagents, and equipment must conform to the 

requirements specified in the latest edition of the EPA Handbook of Analytical Oualitv Control in 

Water and Wastewater Laboratories, the Federal Reqister. or other regulatory agency publications. 

Nonconformance and Corrective Action Control 

Incorporated in the LSG's QA Program is a system for identifying, reporting, and correcting 

nonconformances. A nonconformance is defined as any deficiency which renders the quality of 

analytical work unacceptable or indeterminable. Deviations from the LSG's QA Program or 

acceptance criteria are considered nonconformances and require remedial action. The procedure 

includes provisions for stopping all or a portion of any projea until a satisfaaory resolution to 

problems has been achieved. 

Quality Control 

The quality of analytical data is monitored through the use of quality control procedures. The 

procedures specify what measures are to be taken to determine the validity of laboratory analyses. 

These include the analysis of method blanks, reagent blanks, daily standard checks, method 

duplicates, matrix spikes, and surrogate spikes. Blanks are run, together with the aaual samples, to 

check for possible contamination.. 



General QC procedures are described on the following pages. QC information specific to the actual 

analyses proposed for Sheppard AFB can be found in "Quality Control Procedures for Organic 

Analyses" and "Quality Control Procedures for Inorganic Analyses", which follow tnis seaion. 

B Precision 

Precision refers to the reproducibility of results. At NUS, these results are obtained from 

aaual samples, not from reference standards. The samples seleaed cover a range of 

concentrations and a variety of interfering materials. 

Every twentieth sample, or one sample in eacn day's run for a specific parameter, is 

determined in duplicate using different aliquots, when practical. 

The precision of duplicate measurements is expressed as relative percent difference (RPD), 

which is the absolute value of the range between the duplicate results divided by the 

mean, expressed as percent. The range or RPD is calculated as follows: 

Range = 

RPD = 

Where: 

O R - DR 

OR-DR I 
1/2(0R -t- DR) I 

X 100<7o 

OR = original sample result 

DR = duplicate sample result 

The control limits for precision are set at three times the standard deviation of a series of RPD or 

range values, calculated as follows: 

— 1 " 
Mean (X) = - ^ Xi 

Standard Deviation (S) = ^ (Xi - X)^/ (n - 1) 
i = 1 

Control Limit = 3S 



Where: 

X = RPD or range values 

n = number of x values 

B Accuracy 

Accuracy is the comparison oetween observed and known values. Actual samples, if 

possible those used for precision data, are used for obtaining accuracy data. An aliquot of 

standard solution is added to the sample. A theoretical result is then calculated and 

compared to the actual spiked sample. 

Accuracy is expressed as matrix spike recovery (MSR) using the following equation: 

MSR = — x 100% 
TR 

Where: 

AR = aaual matrix spike result 

TR = theoretical matrix spike result 

Control limits for accuracy are set at the mean plus or minus three times the standard 

deviation of a series of MSR values. The mean and standard deviation are calculated as for 

precision, except that X represents MSR values. 

B Quality Control Data Monitoring 

The laboratory uses a computerized system for reporting quality control data. The 

analysts enter the duplicate and spike results into the computer. The computer calculates 

precision and accuracy and tells the analyst whether the data is in control. Daily 

generation of quality control data allows the QA staff access to problem data on a timely 

basis to ensure that correaive aaion is taken before sample results are reported. 



U.S. Air Force Quality Assurance (QA) Requirements 

Martin Marietta Energy Systems has proposed stanoard quality assurance (QA) requirements for all 

AirForce projeas in the "Sampling and Chemical Analysis Quality Assurance Requirements" guide 

for U.S. Air Force (HAZWRAP) projeas, second revision, June 1988. This guide defines three QA 

levels which are based on the charaaenstics of the site and the aata Quality objeaives ana 

delivery requirements. A brief description of the intent for eacn of the three QC levels is as follows: 

B Level D: QC to be used when the site, usually near a populated area, is on or soon to 

be added to the NPL and litigation is likely. 

B Level C: QC to be used when the site is near a populated area, but is not on the NPL 

and litigation is unlikely. 

B Level E: QC to be used when the site is in an unpopulated area, is not on the NPL, and 

litigation is very unlikely. This level is also approprate for waste samples from 

underground storage tanks. 

NUS proposes to follow the proposed guidelines as found in the "Air Force QA/QC Guide" with the 

following exceptions or clarifications: 

B For volatiles and semi-volatiles by gas chromatography/mass spectrometry (GC/MS) 

and pesticides/PCBs by gas chromatography, Contract Laboratory Program (CLP) 

methods wiil be used for all QC levels. 

B The use of CLP methods wil l NOT include qualitative and semi-quantitative analyses 

from tentatively identified compounds (TICs) by GC/MS for QC Level D volatiles and 

base-neutral/acids, since the site history indicates only the disposal of specific 

petroleum-based contaminants (i.e., waste oil, fuel, etc.). 

B CLP deliverables for QC Level D will not include data on diskette. Diskette deliverables 

can be provided at additional charge. 

B Sample bottle cleaning procedures will follow the requirements as described in the 

approved laboratory methods from 40 CFR 136, "Guidelines Establishing Test 

Procedures for the Analysis of Pollutants." 



A general summary of the QC and reporting requirements for U.S. Air Force projeas is found in Table 

2. 

QC Level D 

U.S. Air Force QA Level D will be useo to analyze samples from Shepparo Air Force Base for Target 

Compound List (TCL) voiat i les, base neutra l /ac id ext ractab les, TCL pesticides/PCBs, 

organophosphorus pesticides, and chlorinated herbicides. The reference methods that wil l be used 

to perform the analyses are summarized on Tables 3 through 6. 

The methods for volatiles. base neutral/ acid extractables, and pesticides/PCBs are found in 

"Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration," July 1987. The 

reference document for priority pollutant metals is "Statement of Work for inorganics Analysis, 

Multi-Media, Multi-Concentration," SOW787, July 1987. 

Level D analyses will include the QA/QC, chain-of-custody, and delivery requirement (excluding 

diskette) as described in the CLP Statement of Work (SOW) referenced above. 

QC Level C 

Some of the analyses that will be performed for Sheppard Air Force Base are not appropriate for 

Level D QC. These miscellaneous analyses will be performed using QC Level C. A summary for the 

analyses of the required parameters and the reference methods is found on Tables 3 through 6. 

For Level C, NUS will use its routine control limits and acceptance criteria, except for metals, where 

CLP limits wil l be used to evaluate precision and accuracy. When sufficient data are available, control 

limits wil l be calculated as previously described in the seaion of the generic QA work plan entitled, 

'Quality Control (QQ. ' 

QC requirements and acceptance criteria for QC Level C are presented in Table 7. QC delivery 

requirements for Level C are summarized in Table 8. 

FIELD ACTIVITIES QA/QC PLAN 

This field aaivities QA/QC plan provides a mechanism for ensuring that the integrity, reproducibility, 

and accuracy of field data is maintained. 



TABLE 2 

QC AND REPORTING REQUIREMENTS 
U.S. AIR FORCE 

QC 
Level 

D 

C 

Laboratory 
Methods 

CLP (7/87 
revision) 

CLP for volatiles, 
base-neutial 
and acid 
extractables, 
and pesticides/ 
PCBs EPA 
approved for all 
others 

QC Checks 

CLP 

See Table C-4 

Acceptance 
Criteria 

CLP 

See Table C 4 

Blanks 

No 
subtraction 
from sample 
results 

No 
subtraction 
from sample 
results 

Deliverables 

CLP (reporting 
forms modified, 
where 
appropriate, 
when non-TCL 
paiametersare 
requested) 

See Table C-5 

Batch Size 

Per CLP 

Number of 
samples of 
similar matrix 
processed 
simultaneously 
through 
preparation and 
analysis 

Holding Times 

Per CLP 

Per CLP for 
TCL, per 40 
CFR 136 for all 
other 
parameters^) 

Sample 
Bottle 

Cleaning(^) 

Per EPA-
approved 
procedures 

Per EPA-
approved 
procedures 

(') These holding times are applied to all sample matrices 

(2) Bottle cleaning procedures can be as specified in the laboratory methods, as described in the "Handbook for Analytical Quality Control 
in Water and Wastewater Laboratories," USEPA. 



TABLE 3 

REFERENCE METHODS USED FOR PERFORMING ANALYSES 
SHEPPARD AIR FORCE BASE, WICHITA COUNTY, TEXAS 

Parameter 

TCL Volatiles 

Prionty Pollutant Base Neutral and Acids (with TICs) 

TCL Pesticides/PCBs 

Priority Pollutant Metals 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

- Copper 

- Lead 

Mercury 

• Nickel 

Selenium 

Silver 

- Thallium 

Zinc 

Cyanide 

Reference Method 

CLP (without TICs) 

CLP (without TICs) 

CLP 

EPA 204.2 

EPA 206.2 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 239.2 

EPA 245.1, CLP 245.5 

EPA 200.7 

EPA 270.2 

EPA 272.1 

EPA 279.2 

EPA 200.7 

EPA 335.2 

Air Force QC 
Level 

D 

D 

D 

C 



TABLE 3 
REFERENCE METHODS USED FOR PERFORMING ANALYSES 
SHEPPARO AIR FORCE BASE. WICHITA COUNTY. TEXAS 
PAGE 2 

Parameter 

Petroleum Hyorocaroons 

Sulfate 

Phosonate 

Nitrate 

Nitrite 

Fluoride 

Chloride 

Bromide 

TotaLQisssived Solids 

Cation Exchange Capacity (CEC) 

Gross Alpha 

Gross Beta 

Radium-226 

Radium-228 

Gamma Soectrometry 

Reference Method 

Water 

EPA 418.1 

SM 426CU) 

EPA 365.2 

EPA 352.1 

EPA 354.1 

SM 4138^2) 

SM 4078(2) 

EPA 320.1 

EPA 160.1 

EPA 900.0 

EPA 900.0 

EPA 903.0(3) 

EPA 904.0(3) 

EMSL(̂ ) 

Soil/Sediment 

SW3550(i)/EPA 
418.1 

EPA-SW9081 

EPA 900.0 

EPA 900.0 

EMSL 

Air Force QC 
Level 

C 

C 

C 

C 

C 

c 
c 
c 
c 
c 
c 

c 
c 

, . c 

c 

(1) SW refers to "Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods," 5W-846, 
3rd Edition. 

(2) SM refers to "Standard Methods for the Examination of Water and Wastewater," 15th Edition, 
APHA-AWWA-WPCF. 

(3) EPA (radiochemistry parameters) refers to "Prescribed Procedure for Measurement of 
Radioaaivity in Drinking Water," EPA-600/4-80-032. 

(*) EMSL refers to "Radiochemical Analytical Procedures for Analysis of Environmental Samples," 
EMSL-LV-0539-17. 



TABLE 4 

TARGET COMPOUND LIST (TCL) AND 
CONTRACT REQUIRED QUANTITATION LIMITS (CRQL) FOR VOLATILESd) 

SHEPPARD AIR FORCE BASE 

Volatiles 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroetnane 

MetnyleneChlonae 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroetnane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichlorometnane 

1,2-Dichloropropane 

cis-1,3-Dichloroorooene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-DichloroDroDene 

Bromoform 

4-Methyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

Toluene 

1,1,2,2-Tetrachloroethane 

CAS Number 

74-87-3 

74-83-9 

75-01-4 

75-00-3 

75-09-2 

67-64-1 

75-15-0 

75-35-4 

75-34-3 

540-59-0 

67-66-3 

107-06-2 

78-93-3 

71-55-6 

56-23-5 

108-05-4 

75-27-4 

78-87-5 

10061-01-5 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

10061-02-6 

75-25-2 

108-10-1 

591-78-6 

127-18-4 

108-88-3 

79-34-5 

Quantitation Limitsv2) 

Water 
ug/L 

10 

10 

10 

10 

5 

10 . 

5 

5 

5 

5 

5 

5 

10 

5 

5 

10 

5 

5 

5 

5 

5 

5 

5 

5 

5 

10 

10 

5 

5 

5-

Low 
Soil/Seaiment(3) 

ug/Kg 

10 

10 

10 

10 

5 

10 

5 

5 

5 

5 

5 

5 

10 

5 

5 

10 

5 

5 

5 

5 

5 

5 

5 

5 

5 

10 

10 

5 

5 

5 



TABLE 4 

TARGET COMPOUND UST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS 
(CRQL) FOR VOLATILESd) 
SHEPPARO AIR FORCE BASE 
PAGE TWO 

Volatiles 

Chlorooenzene 

Ethyl Benzene 

Styrene 

Xylenes (total) 

CAS Numoer 

108-90-7 

100-41-4 

100-42-5 

1330-20-7 

Quantitation Limits(2) 

Water 
ug/L 

5 

5 

5 

5 

Low 
Soil/Sedimenr3) 

ug/Kg 

5 

5 

5 

5 

(1) Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Volatile 
TCL Compounds are 125 times the individual Low Soil/Sediment CRQL. 

(2) Specific quantitation limits are highly matrix-dependent. The quantitation limits 
listed herein are provided for guidance and may not always be achievable. 

(3) Quantitation limits listed for soil/sediment are based on wet weight. The 
quantitation limits calculated by the laboratory for soil/sediment (calculated on a 
dry-weight basis as required by the contraa) wil l be higher. 



TABLE 5 

TARGET COMPOUND UST (TCL) AND CONTRAa REQUIRED QUANTITATION UMITS 
(CRQL) FOR PESTIGDES/PCBSd) 

SHEPPARD AIR FORCE BASE 

Volatiles 

alpna-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

Heptacnior 

Aldrin 

Heptachlor epoxide 

Endosulfan 1 

Dieldrin 

4.4'-DDE 

Endnn 

Endosulfan II 

4.4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin ketone 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

CAS Numoer 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-6 

309-00-2 

1024-57-3 

959-98-8 

60-57-1 

72-55-9 

72-20-8 

33013-65-9 

72-54-8 

1031-07-8 

50-29-3 

72-43-5 

53494-70-5 

5103-71-9 

5103-74-2 

8001-35-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

Quantitation Limits^^) 

Water 
ug/L 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.5 

0.10 

0.5 

0.5 

1.0 

0.5 

0.5 

O.S 

0.5 

0.5 

1.0 

1.0 

Low 
Soil/Sediment(3) 

ug/Kg 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

80.0 

16.0 

80.0 

80.0 

160.0 

80.0 

80.0 

80.0 

80.0 

80.0 

160.0 

160.0 



TABLE 5 

TARGET COMPOUND UST (TCL) AND CONTRACT REQUIRED QUANTITATION UMITS (CRQL) FOR 
PESTlODES/PCBSll) 
SHEPPARD AIR FORCE BASE 
PAGE TWO 

Notes: 

(1) Medium Soil/Sediment Contract Required Quant i tat ion Limits (CRQL) for Volatile TCL 
Compounds are 15 times the individual Low Soil/Sediment CRQL. 

<2) Specific quantitation limits are highly matrix-deoendent. The quantitation limits listea herein 
are provided for guidance and may not always be achievaole. 

(3) Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits 
calculated by the laboratory for soil/sediment (calculated on a dry-weight basis as requirea by 
the contraa) will be nigher. 



TABLE 6 

PRIORITY POLLUTANT ORGANICS (625/8270) 
(GAS CHROMATOGRAPHY/MASS SPECTROSCOPY) 

SHEPPARD AIR FORCE BASE 

Acid Compounds (625/8270) Base/Neutral (625/8270) 

IA 
2A 
3A 
4A 
5A 
6A 
7A 
8A 
9A 

2-ChloroDnenol 
2,4-Oichloropnenoi 
2,4-Dimetnyl phenol 
4.6-Dinitro-o-cresol 
2,4-Dinitropnenoi 
2-Nitrophenol 
4-Nitrophenol 
p-Chloro-m-cresol 
Pentachlorophenol 

IB Acenapnthene 
28 Acenaphthylene 
38 Antracene 
48 Benzidine 
SB Benzo (a) anthracene 
68 Benzo (a) pyrene 
7B 3,4-Benzofluoroanthene 
88 Benzo (ghi) perylene 
9B Benzo (k) f luoranthene 
10B bis (2-Chloroethoxy) methane 
118 bis (2-Chloroethyl) ether 
12B bis (2-Chloroisopropyl) ether 
13B bis (2-Ethylhexyl) phtha ia te 
148 4-Bromophenyl phenyl ether 
158 Butylbenzyl phthaiate 
168 2-Chloronaphthalene 
17B 4-Chlorophenyl phenyl ether 
188 Chrysene 
198 Dibenzo (a,h) anthracene 
208 1,2-Dichlorobenzene 
21B 1,3-Dichlorobenzene 
22B 1,4-Dichlorobenzene 
238 3,3'Dichlorobenzidine 
24B Diethylphthalate 
258 Dimethyl phthaiate 
268 Di-n-butyl phthaiate 
278 2,4-Dini trotoluene 
288 2,6-Dini trotoluene 
298 di-n-oayl phthaiate 
30B 1,2-Diphenylhydrazine (as axobenzene) 
31B Fluoroanthene 
328 Fiuorene 
33B Hexachlorobenzene 
348 Hexachlorobutadiene 
358 Hexachlorocyclopentadiene 
368 Hexachloroethane 
378 Indeno (1,2,3-cd) pyrene 
38B Isophorone 
398 Naphthalene 
40B Nitrobenzene 
418 N-nitrosodimethylamine 
428 N-nitrosodi-n-propylamine 



TABLE 7 

QUAUTY CONTROL REQUIREMENTS FOR QC LEVEL C 

Parameters 

Petroleum nycrocaroons, common 
anions, and miscellaneous wet 
chemistry 

Metais ana cyanide 

All parameters 

All parameters 

Metals ana cyanide 

Common anions, petroleum 
hydrocarbons, CEC 

Radiologicals 

Radiologicals, TDS, CEC 

QC Requirement 

Matnx spike/matrix spike aupiicate -
performed orior to sampie 
preparation at a frequency of 1 in 20 
samoies(i) 

Duplicate ana predigestion spike at 
a freouency of 1 in 20 samples 

Method blank -1 per batch 

Blank spike - 1 per batch(3) 

Initial ana continuing calibration per 
CLP protocol 

3-point initial calibration followed 
by continuing calibration every 12 
hours; instrument blank after 
calibration 

Spiked sampie or standards analysis -
1 per batch 

1 Duplicate analysis -1 in 20 samples 

Acceotance Criteria 

Internal control limits 

CLP limits 

Less than the reponing limit(2) 

Internal limits - recovery plotted on 
control Chans 

CLP criteria 

Internal limits 

Internal limits 

Internal limits RPD 

(1) Sample limitations will prevent performing MS/MSD analyses for oil and grease and petroleum hydrocarbons on 
water samples. 

(2) If the samples do not contain the blank contaminants, the samples do not need to be reanalyzed. If the samples 
and blank contain the analyte in question, the samples from that batch should be reanalyzed, if there is 
insufficient samples for reanalysis, the data must be flagged. 

(3) The blank/spike for water samples is prepared by spiking a standard from a different source than is used for 
calibration into deionized water. For soil samples, a standard is to be spiked into a control material of similar 
matrix (obtained from EPA, NBS, or other outside source). The blank/spike for various parameters will consist of 
the following: 

Pesticides - at least 2 pesticide compounds 
PCBs - at least 1 PCB compound 
Wet chemistry parameters • single spike/method 
ICP analyses • at least 3 metals 
Flame and graphite furnace analyses - all elements analyzed 



TABLE 8 

DEUVERABLES FOR QC LEVEL C 

Method Requirements 

LEVEL C-METALSd) 

Samoie results with CLP flags 

Initial and continuing calibration 

Post-oigestion blank. Frequency of 10 percent 

ICP interference check samole 

Matnx spike recovery data. One per 20 samples of 
similar matrix of 1 per sampling event (whichever is 
more frequent) 

Post-digestion spike recovery for ICP metals (if pre
digestion spike recovery exceeds CLP limits) 

Post-digestion spike recoveries for grapnite furnace 
metals 

Duplicates (pre-digestion). One per 20 samples of 
similar matrix or one per sampling event (whichever is 
more frequent) 

Method blank spike. One per batch 

• i t h o d of standard addition for graphite furnace 
metals using the decision process as defined on page E-
14 of the CLP protocol 

Holding times 

LEVEL C - WET CHEMISTRYd) 

Method blank spike. One per batch 

Methoa blank. One oer batch 

Sample results 

Matrix spike/matrix spike duplicate or calibration data 
(for petroleum hydrocarbons in water) 

Continuing calibration 

LEVEL C • RADIOLOGICALS 

Sample results 

Method blank. One per batch 

Method blank spike. One per batch 

Duplicate analysis resulu 

Samole spike or standards analysis 

Deliverables 

CLP Form i 

CLP Form II, Part 1 only 

CLP Form ill 

CLP Form iV 

CLP Form V, Part i 

CLP Form V, Pan II 

Summary. No specific format 

CLP Form VI 

Control chart (if sufficient data are available) or 
recoveries 

CLP Form VIII 

CLP Form X 

Control chart (if sufficient data are available) or 
recoveries 

Report result. No soecific format 

Report results. No specific format 

Report results. No specific format 

Report percent RSD or percent difference from initial 
calibration. No soecific format 

Report result. No soecific format 

Report result. No specific format 

Control chart (if sufficient data are available) or 
recoveries 

Report results. RPD. No specific format 

Report results. No specific format 

'No raw data are required. 



Cleaning. Shipping, and Storage of Sample Containers 

All containers to be used for sampling are new. Upon receiot from the manufacturer, samoie 

containers to be used for BN/As and pesticides are oiacea m a muffled oven at 400°C by LSG. Vials to 

be used for VOA analyses are likewise prepared, at 105°C, by LSG. Following the heat treatment, all 

containers are sealed and packaged in styrofoam "peanuts." The sample packages wiil be snippeo to 

Sheppard AFB by common carrier. Upon arrival, the packages will be inspected for damage or 

tampering. The sample containers will then be stored in the NUS field office and used as neeaed. 

Additional cleaning of sample containers will not be requirea. 

Sample Documentation 

Proper documentation of each field event is critical. NUS will document all pertinent information, 

data, observations, problems encountered, and methodologies to provide the following: 

B Verification that all applicable QA procedures were followed. 

B All the information that would be needed to conduct a complete resampling effort, 
consistent with prior sampling events. 

Various forms of documentation i.e., Seaions through will be used to ensure that 

field data are accurate and retrievable and that sample integrity is maintained. 

Sample Labels 

Durable labels will be affixed to every sample container to help prevent misidentification of samples. 

Sample labels will contain the following information: 

B Site name. 

• Sample number 

B Dateandtimeof colleaion. 

• Type of analysis. 



Field Logbook 

All pertinent information regarding field activities will be entered into a bound logbook(s) with 

consecutively numbered pages. Entries into the logbook(s) wil l include the following information: 

B Dateandtimeof site entry and exit. 

B Personnel on site and their responsibilities. 

B Weather conditions. 

B Field observations. 

B Date, time, depth, location, number, and description of each samole colleaed. 

B Sample collection methodology. 

B Sampling Plan changes or deviations. 

B Methods of decontamination. 

B Health and safety procedures and observations. 

B Sample management procedures. 

B Maps, sketches, and site descriptions. 

B Field measurements such as organic vapor readings, pH, and conduaivity. 

B Calibration records for field equipment. 

B Photography log. 

Geologic Data Sheets 

Geologic data sheets (i.e., boring logs, well completion logs, and ground-water monitoring well 

data) will complement the field data contained in the logbook(s). See Figures 1, 2, and 3 for 

examples of the geologic data sheets to be used. 

Chain-of-Custody Record 

Sample chain-of-custody wiil be maintained during all field operations to ensure that unauthorized 

tampering of samples does not occur. Specific aaions taken to ensure that sample chain-of-custody 

is maintained will be recorded in the field logbook (e.g., locking an unattended vehicle containing 

samples). In addition, a chain-of-custody record will be generated for each batch of samples shipped 
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FIGURE 3 

GROUND-WATER MONITORING DATA SHEET 

Monitoring Well No. 

Stick-Up (feet) 

Static Water Level From Top of Casing (feet) 

Total Depth of Well (feet) 

Height of Water Column 

Inside Diameter of Well (inches) 

Well Volume (gallons) 

PURGING NOTES: 

Date Time pH SC Temp. °C 

Purging Method 

Estimated Discharge Rate 

SAMPLE COLLECTION NOTES: 

Date Sampled 

Time 



within the same cooler. The chain-of-custody record accompanying each shipment of samples will 

serve to provide documentation for tracking each sample possession. See Figure 4 for an example 

of the chain-of-custody record to be used. This record will contain the following: 

B Site name 

B Sample numbers 

• Dateand time of colleaion 

B Number of containers 

B Analysis reguested 

B Signature of person involved in chain of possession 

Custody Seal 

Custody seals will be placed on both sides of each shipping cooler lid to ensure that the samples have 

not been disturbed during transportation. The seals will include the sampler's name and the date. 

Sample Packaging and Shipping 

Packaging and shipping procedures will be based on the following definitions: 

B Low-concentration samples are samples colleaed in an area surrounding a known spill or 

dump site. They are considered to contain relatively low pollutant levels. 

a High-concentration samples are samples colleaed direaly from waste piles, drums, tanks, 

chemical spills, or direa discharges in instances where there is little or no evidence of 

environmental dilution and where the sample is suspected to contain greater than 

15 percent of any individual chemical contaminant. 

' The following shipping procedures comply wi th Department of Transportation (DOT) regulations 

(49 CFR Seaion 171-179). 
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All low-concentration samples should be packaged and shippeo as follows: 

1. Place each sample container in a 2-mil plastic bag and seal the bag. 

2. Place the container in a DOT-approved cooler. 

3. Fill the cooler one quarter full of packing material (e.g., vermiculite or periite). 

4. Fill several plastic bags wi th ice chips, seal the bags, and pacK the ice bags arouno the 

samples. 

5. Fill the cooler with packing material. 

6. Place all paperwork going to the laboratory (i.e., chain-of-custody record) inside a plastic 

bag and tape it to the inside of the cooler lid. 

7. Close the cooler, seal it with strapping tape, and place at least one custody seal over t^e 

front edge of the cooler and one over the back edge. 

8. Deliver the cooler to Federal Express (or other express carrier) using a standard airbill. 

All high-concentration samples should be packaged and shipped as follows: 

1. Leave at least 10 percent head space for sample jars, and ensure that the jars are not kept 

in an environment exceeding nO'F. If head space wil l af fea sample integrity, place the 

full sample container inside a larger container so that the latter is filled to a maximum of 

90 percent of its capacity. 

2. Place each sample container in a plastic bag at least 2 mil thick and seal the bag. 

3. Place each container in a separate paint can, and fill the can with packing material. 

4. Place the lid on each paint can; seal with metal clips or tape. 

5. Place arrows on the cans indicating which end should be up. 



6. Write the proper shipping name and identification number on each can. Note: When the 

nature of the sample is unceaain, it should be designated as either flammable liquid or 

flammable solid. For flammable liquids, the proper shipping name is Flammable Liquid, 

Not Otherwise Specified (N.O.S.), and the identi f icat ion Number is UN1993. For 

flammable solids, the proper shipping name is Flammable Solid, N.O.S., and the 

Identification Number is UN1325. Proper shipping names of specific substances can be 

found in the DOT hazardous materials table (49 CFR Part 172.101). 

7. Place the cans upright in a DOT-approved cooler and fill the cooler with packing material. 

If space permits, the cans can be stacked one on top of another. 

8. Place alt paperwork going to the lab (i.e., chain-of-custody record) inside a plastic bag and 

tape it to the inside of the cooler lid. 

9. Close the cooler, seal it with strapping tape, and place at least one custody seal over the 

front edge of the cooler and one over the back edge. 

10. Write the proper shipping name and identification number on the top and all four sides of 

the cooler. 

11. Place a "This End Up/Inside Packages Comply with Prescribed Regulations" label on the 

top and alt four sides of the cooler, with upward pointing arrows on the sides of the 

cooler. 

12. Place "Danger" and either "Flammable Liquid" or "Flammable Solid" labels on the top 

and all four sides of the cooler. 

13. Write the addressee and addressor on the top of the cooler. 

14. "Cargo Aircraft Only' labels must be used if the net quantity of sample in each outer 

container is greater than one quart (for "Flammable Liquid, N.O.S.') or 25 pounds (for 

"Flammable Solid, N.O.S."). 



15. High-hazard airbills should be used for shipping. The "Shipper Certification for Restriaed 

Articles" seaion should be filled out as follows: 

B Number of packages - number of coolers 

B Proper Shipping name 

Flammable Solid, N.O.S. 

Flammable Liquid, N.O.S. 

B Classification 

Flammable Solid 

Flammable Liquid 

B Identification number (respeaively) 

- UN1325 

- UN1993 

B Net quantity per package - number of containers per cooler. 

B Radioaaive materials seaion - leave blank. 

B Passenger/cargo aircraft - up to 25 pounds of flammable solid per cooler can be 

shipped on a passenger aircraft. Up to 1 quart of flammable liquid per cooler can be 

shipped on a passenger aircraft and up to 10 gallons of flammable liquid per cooler 

can be shipped on a cargo aircraft. 

• Print your name and title. 

B Give an emergency telephone number where you can be reached wi th in the next 

24-48 hours. 

B Sign the airbill. 



16. Deliver the cooler, along with its high-hazard airbill, to Federal Express (or other 

express earner). 

Table 9 presents methods of sample preservation, sample containers, and holding times to be 

employed. 

QA/QC Samples 

Four types of QA/OC samples wiil be collected as part of this projea: 

B Splits and Duplicates • Not more than 5 percent of all samples will be tested in duplicate as 

part of an NUS internal laboratory QA/QC check. The Sheppard AFB Environmental 

Coordinator will selea which samples will be taken as splits. 

B Trip Blanks - Trip blanks will be colleaed to check for cross-contamination between 

samples during shipping. Each bottle wil l be filled with deionized water, transported to 

the site, handled in the same manner as a sample, and returned to the laboratory for 

analysis. One set of trip blanks will be shipped in each cooler containing VOAs. Trip 

blanks will be analyzed for all applicable VOAs. 

B Rinsate Blanks - Rinsate blanks are used to check the effeaiveness of cleaning procedures 

used on sampling equipment. Rinsate blanks will be colleaed from selected pieces of 

sampling equipment. After the equipment is cleaned, deionized water^will be poured 

through or over it. The rinsate will then be colleaed in appropriate containers. One 

rinsate blank will be colleaed per day. The sampling equipment to be used for the 

colleaion process will vary daily. Only those samples colleaed every other day will be 

shipped for laboratory analysis. The remaining samples will be held until a determination 

can be made as to whether or not a potential equipment-cleaning problem exists. 

Rinsate blanks will be analyzed for alt applicable organics and metals. 

B Field Blanks • Field blanks will be used to check for cross-contamination resulting from 

water used for decontamination. Each bottle will be filled with deionized water on site by 

the sampler and shipped to a laboratory for analysis. One set of field blanks wil l be 

prepared for each source of decontamination water used per sampling trip. Field blanks 

will be analyzed for all applicable organics and metals. 



TABLE 9 

WATER SAMPLES 
METHODS OF PRESERVATION. SAMPLE CONTAINERS. AND HOLDING TIMES 

SHEPPARD AIR FORCE BASE, WICHITA COUNTY. TEXAS 

MATRIX: WATER 

( 

( 

Parameter 

Volatile Organics, TCL 
(no TICs) 

Antimony 
Beryllium 
Cadmium 
Chromium 
Copper 
Nickel 
Silver 
Thallium 
Zinc 
Arsenic 
Lead 
Selenium 
Mercury 

^Bn ide 

Priority Pollutant 
Base Neutral/Acids 
(no TICs) 

PCBs/Pesticides, TCL 

Bromide 

Chloride 

Fluoride 

Nitrate 

Phosphate 

Sulfate 

Total Dissolved Solids 

Gross Alpha, Gross Beta 

Radium-228* 

Radium-226* 

l ^ m a Spearometry 

Preservation 

Cool, 4-C 

HNO3 topH<2 

NAOHtopH> l2 
Cool.4»C 
Add 0.6g ascorbic 
acid if residual 
chlorine present 

Cool,4"C 

Cool,4°C 

Cool,4»C 

Cool,4»C 

Cool,4«C 

Cool, 4"C 

Cool. 4'C 

Cool, 4'C 

Cool.4"C 

HN03 topH<2 

HN03 topH<2 

HNO^topH <2 

HN03 topH<2 

Sample Container 

G 
Teflon-lined seotum 

PorG 

PorG 

G 
Teflon-lined cap 

G 
Teflon-lined cap 

PorG 

PorG 

P 

PorG 

PorG 

PorG 

PorG 

G 

G 

G 

G 

Sample 
Container Size 

2-40 mi 

1 Liter 

1 Liter 

80 Ounce 

80 Ounce 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

ter 

ter 

ter 

ter 

ter 

ter 

ter 

ter 

ter 

ter 

ter 

Holding Time 

10 days 

6 months 

28 days 

14 days 

Extraaion-within 5 
days; Analysis - within 
40 days after extraaion 

Extraaion-within 5 
days; Analysis - within 
40 days after extraaion 

28 days 

28 days 

28 days 

48 hours 

28 days 

28 days 

7 days 

6 months 

6 months 

6 months 

6 months 



TABLE 9 
METHODS OF PRESERVATION. SAMPLE CONTAINERS. ANO HOLDING TIMES 
SHEPPARD AIR FORCE BASE. WICHITA COUNTY, TEXAS 
PAGE TWO 

MATRIX: SOIL 

Parameter 

Volatile Organics, TCL 
(no TICs) 

Antimony 
Beryllium 
Cadmium 
Chromium 
Copper 
Nickel 
Silver 
Thallium 
Zinc 
Arsenic 
Lead 
Selenium 
Mercury 

Priority Pollutant 
Base Neutral/Acids 
(no TICs) 

Organophosphorus 
Pesticides 

PCBs/Pesticides, TCL 

Chlorinated Herbicides 

Cation Exchange 
Capacity 

Gamma Spearometry 

Preservation 

Qooi.A'C 

Coo^a'C 

Cooi,4°C 

Cool, 4°C 

Cool,4*C 

Cooi,4°C 

Cooi,4°C 

Sample Container 

G 
Teflon-lined seotum 

PorG 

G 
Teflon-lined cap 

G 
Teflon-lined cap 

G 
Teflon-lined cap 

G 
Teflon-lined cap 

G 

G 

Sample 
Container Size 

2-4 Ounce 

8 Ounce 

2-8 Ounce 

8 Ounce 

8 Ounce 

Bounce 

4 Ounce 

4 Ounce 

Holding Time 

10 days 
1 

6 montns 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
28 days 

Extraaion - within 10 
days; Analysis-within ^ 
40 days after ext raa ior^ 

Extraaion-within 7 
days; Analysis - within 
30 days after extraaion 

Extraaion-within 10 
days; Analysis • within 
30 days after extraaion 

Extraaion-within 10 
days; Analysis-within 
30 days after extraaion 

Unspecified 

6 months 

* Analysis for the isotope of radium will be performed only if gross alpha and/or gross beta exceed background 
levels. 

P = Polyethylene 
G s Glass 

References: 
"Test Methods; MethodsforOrganicChemical Analysis of Municipal and Industrial Wastewater," EPA Document 
600/4-82-057, Environmental Monitoring and Support Branch, Cincinnati, Ohio, 1982. 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," EPA Document SW846, Third Edition, 
Revised USEPA 1986. 
"Methods of Soil Analysis, Part ll. Chemical and Microbiological Properties," Second Edition, 1982. 



Sample Numbering System 

Each sample colleaed will be assigned a unique sample number. The sampie number wil l consist of a 

three-segment alphanumeric code which identifies the installation, the site, the sample type, the 

sample colleaion location, and the sampling round. 

The alphanumeric coding to be employed in the sample numbering system is explained in the 

following diagram and the subsequent definitions: 

FIRST SEGMENT SECOND SEGMENT THIRD SEGMENT 

A A N N 

V L 

Installation 
Identifier 

Site 
Code 

Sample 
Type 

A A 

I L 

N N N 

_J I 

Sample 
Locator 

Sampling 
Round 

CharaaerType: 

A = Alpha 

N = Numeric 

Installation Identifier: 

SH = Sheppard Air Force Base 

Site Code: See Table C-10 

Sample Type: These include, but are not limited to, the following: 

SW = Surface Water 

GW = Ground Water 

SS = Surface Soil 

SU s Subsurface Soil 



SE = S e d i m e n t 

FB = Field B lank 

TB = T r i p B lank 

RB = Rinsate B lank 

Samp le Loca to r : 

Samp le loca to rs w i l t i nd i ca te prec ise ly w h e r e each s a m p l e w a s c o l l e a e d (e .g . , M W - 1 0 1 w o u l d 

indicate that the sample was colleaed from monitoring well number 101). 

Sampling Round: 

Sampling events (or rounds) will be in alphabetical sequence beginning with "A." 



TABLE F-1 

SAMPLE NUMBERING SYSTEM SITE CODES 
SHEPPARD AIR FORCE BASE 
WICHITA COUNTY, TEXAS 

Site Description 

Waste Pit-1 

Landf i l l -2 

Landfill - 1 

Landf i l l -3 

Fire Protea ion Training Area - 1 

Fire Protection Training Area - 2 

Fire Protection Training Area - 3 

Industrial Waste Pit 

Pesticide Spray Area 

Low-Level Radioactive Waste Disposal Si te- 1 

Low-Level Radioactive Waste Disposal - 2 

Acronyms 

WP09 

LF04 

LF05 

LF06 

FTOI 

FT02 

FT03 

WPIO 

O T l l 

RW07 

RWOS . 

Site Code 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

R34892 F-1 



DATA VALIDATION 

R34892 F-3 



ORGANICS 

Listed below are the validation criteria which wil l be utilized in evaluating the 

analytical data developed for the nine sites at Shepard AFB. 

PETROLEUM HYDROCARBONS (EPA 418.1. SW3540, EPA METHOD 418.1 )* 

HOLDING TIMES 

Holding times are undefined if the samples are preserved and refrigerated. 

CALIBRATION 

Make certain that a five-point curve is completed daily. 

BLANKS 

Make certain that a blank is run daily. 

TCL VOAs EPA-CLP METHODOLOGIES 

Validation procedures will be in accordance wi th : "Laboratory Data Validation 

Functional Guidelines for Evaluating Organic Analyses," May 1985 (except 

qualitative and semi-quantitative analyses for TICs). 

PRIORITY POLLUTANT BNAs EPA-CLP METHODOLOGIES 

Validation procedures will be in accordance wi th : "Laboratory Data Validation 

Functional Guidelines for Evaluating Organic Analyses," May 1985 (except 

qualitative and semi-quantitative analyses for TICs). 

EPA 100, 200, 300, and 400 series refer to Methods for Chemical Analvsis of 
Water and Wastes. EPA-600/4-79-020, March, 1983. 
"SW" refers to Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods. SW-846, Third Edition, November, 1986. 
EPA 600 series refers to Methods for Orqanic Chemical Analvsis of Municipal 
and Industrial Wastewater. EPA-600/4-82-057. Julv. 1982. 



TCL PESTICIDES/PCBs, ORGANOPHOSPHORUS PESTICIDES AND 
CHLORINATED HERBICIDES - EPA-CLP METHODOLOGIES 

Validation procedures will be in accordance wi th: "Laboratory Data Validation 

Functional Guidelinesfor Evaluating Organic Analyses," May 1985. 

INORGANICS 

PRIORITY POLLUTANT METALS (EPA-CLP METHODOLOGIES) 

Validation procedures will be in accordance wi th: "Laboratory Data Validation 

FunctionalGuidelinesfor Evaluating Inorganic Analyses," May 1985. 

COMMON ANIONS 

Anion 

Cyanide (CN-) 

Sulfate(S04 = ) 

Phosphate (PO4-3) 

Nitrate (NO3-) 

Fluoride (F-) 

Chloride (CI-) 

Bromide (Br-) 

Method Reference 

EPA 335.2 

SM426C 

EPA 365.2 

EPA 352.1 

SMM13B 

SM 407 B 

EPA 320.1 

CYANIDE, SULFATE, PHOSPHATE 

HOLDING TIMES 

Cyanide 
Sulfate 
Phosphate 

14 days 
Unspecified 
None, if preserved 

* SM refers to Standard Methods for the Examination of Water and Wastewater, 
APHA-AWWA-WPCF, 16th Edition, 1985. 



If the above holding times are not met, all corresponding data wil l be 
considered estimates (J). 

CALIBRATION 

Check to verify if a daily standard was run and compared to a previous 
calibration curve. This must meet internal QC criteria. 

DUPLICATES AND MATRIX SPIKE 

Duplicates and a matrix spike must be analyzed 1 in 20 per matrix per 
Air Force Base. 

The resulting data should meet internal QC criteria. 

NITRATE 

HOLDING TIME 

The holding time for nitrate is 14 days. If this is not met, all corresponding 
data will be considered estimates (J). 

CALIBRATION 

A five-point calibration curve should be prepared each day sample analyses 
are performed. 

DUPLICATES AND MATRIX SPIKE 

Duplicates and a matrix spike must be analyzed 1 in 20 per matrix per 
Air Force Base. 

FLUORIDE (SOLUBLE) 

HOLDING TIME 

No holding time is indicated in the method. 

CALIBRATION 

A three-point calibration curve should be prepared each day sample 
analyses are performed. 



DUPLICATES AND MATRIX SPIKE 

Duplicates and a matrix spike must be analyzed 1 in 20 per matrix per 
Air Force Base. 

CHLORIDE 

HOLDING TIME 

No holding time is indicated in the method. 

CALIBRATION 

Standardization of the titrant must be done monthly. 

DUPLICATES AND MATRIX SPIKE 

Duplicates and a matrix spike must be analyzed 1 in 20 per matrix per 
Air Force Base. 

BROMIDE 

HOLDING TIMES 

Samples must be analyzed as soon as possible. 

CALIBRATION 

Standardization of the sodium thlosulfate titrant must be done daily. 

DUPLICATES AND MATRIX SPIKE 

Duplicates and a matrix spike must be analyzed 1 in 20 per matrix per 
Air Force Base. 



TOTAL DISSOLVED SOLIDS 

HOLDING TIME 

The holding time for total dissolved solids is 7 days. If this is not met, all 
corresponding data will be considered estimates (J). 

DUPLICATES 

Duplicates must be analyzed in 20 per matrix per Air Force Base. 

CATION EXCHANGE CAPACITY 

HOLDING TIMES 

Samples must be analyzed as soon as possible. 

CALIBRATION 

Standard of known cation exchange capacity must meet internal QC limits. 

BLANKS 

Verify that contamination and memory effects are not occurring. 

RADIOLOGICALS 

DUPLICATES 

Duplicate must be analyzed 1 per sample batch. 

BLANKS 

Verify that contamination and memory effects are not occurring. 

SPIKE SAMPLE OR STANDARD REFERENCE CHECK 

Ensure equipment is calibrated and operating properly. 
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C-34-4-9-87 

TO: DOUG HODSON DATE: APRIL 14. 1989 

FROM: HAIA ROFFMAN H K R . COPIES: RICH CAMBOTTI 
KEITH STANG 

SUBJECT: OATA VALIDATION - SHEPPARD AFB 
METAL ANALYSES OF THIRTY SEVEN 
MATER AND SOIL SAMPLES 
METATRACE INC. LABORATORY 

MetaTrace Inc. analyzed 37 water and soil samples from the Sheppard 
AFB for metals. The data were evaluated based on the following 
parameters. 

t data completeness 
• laboratory blank analysis 
• matrix spikes 
• laboratory duplicates 
• detection limits 
• calibration verification 
t ICP interference checks 
• field duplicates 
• field blank 

The data package was eventually complete. Results are summarized in 
the attached Table A. Attached are also the supporting summaries of 
QA/QC forms provided by the laboratory. 

The initial and continuing instrument calibrations met requirements, 
and the ICP interference check also met requirements. The samples were 
generally analyzed within acceptable holding times except for several 
mercury analyses for which the holding time was slightly exceeded. The 
reagent water blank was free of contamination. 

Samples SH00FB-N0V13X and SH00FBN0V13Y were field blanks and samples 
SH00RB-N0V17X, SH00RB-N0V15X, SH00RB-N0V18X and SH00RB-N0V12X were rinsate 
blanks. The two field blanks contained very similar concentrations 
of copper (10 pg/l in each), mercury (0.6 pg/l in each), silver (4 and 
12 iig/1) and zinc (13 and 10 Mg/l)- The rinsate blanks from November 
15, 17 and 18 contained the same metals at very similar concentrations 
while the rinsate from November 12th contained 29 pg/1 of cadmium, 23 
pg/1 of chromium, 30 pg/1 of copper, 11 ug/l of silver and 1761 pg/l 
of zinc. Samples collected on November 12th contained two orders of 
magnitude lower levels of zinc and cadmium levels in samples collected 
during this date were below the detection limit. Thus, the data reported 
for the November 12th rinsate blank are not being used in this review. 



c-34-4-9-87 

TO: DOUG HODSON 
APRIL 14, 1989 - PAGE TWO 

Based on the considered field and rinsate blank results, the detection 
limit of copper should be raised to 50 ug/l, of mercury should be raised 
to 3 ug/l. of silver should be raised to 36 ug/l and of zinc should 
be raised to 50 ug/l' Action is taken in Table A. 

Matrix spike recoveries conducted on two water samples and two soil 
samples were all within the acceptable range of 75 to 125 percent, except 
for antimony which ranged between 17 and 46 percent, cadmium which ranged 
from 128 to 136 percent, lead which was 185 percent in one soil spike 
and chromium which was 140 percent in one soil spike. Based on these 
data all antimony values should be rejected (R'd), all cadmium values 
should be approximated (J'd) and considered on the high side. Lead 
and chromium values in the soil samles should be approximated and 
considered on the high side. Action is taken in Table A. 

The laboratory duplicate analyses resulted in Relative Percent Difference 
(RPDs) which were in the acceptable range, except for lead in sample 
SH36WMW302A (the value for the sample was 108 ug/l and for the duplicate 
less than 2 ug/l) and for sample SH036GWMW301A (the value for the sample 
was 124 ug/1 and for the duplicate less than 2 ug/l)- The reported 
lead value for the field duplicate to sample SH03GWMW302A (sample 
SH03GWMW302X) was less than the detection limit. Based on these data 
the lead values for the laboratory duplicate analyses should be rejected 
(R'd). Action is taken in Table A. 

Samples SH03GWMW302A and SH03GW302X and SH0SUMW201A and SH02S0MW201X 
were two sets of field uplicate analyses. For the first set of field 
duplicate samples the results are in very good agreement, except for 
lead for which action has been taken. For the second set of duplicate 
samples the agreement between metal results is good, except for lead 
(12.6 ug/l and 6.2 ug/l which corresponds to an unacceptable RPD value 
of 68.1 percent). Thus, all lead values should be approximated. 

HKR/lmd 
Attachments 

NUB CORPORATION 
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C-34-4-9-147 

TO: DOUGLAS HODSON DATE: APRIL 24. 1989 

FROM: S. CHARLES CARUSO J C C COPIES: RICH CAMBOTTI 
HAIA ROFFMAN 

SUBJECT: VOC DATA VALIDATION OF SAIPLES KEITH STANG 
FROM SHEPPARD AIR FORCE BASE, 
IA PROJECT 182-02 

Data for fifty-two (52) samples, consisting of eighteen (18) soils and thirty-
four (34) water samples, analyzed by MetaTrace, Inc. for volatile organic 
compounds were reviewed. The data evaluation was based on the following 
criteria: 

• Data completeness 
0 Holding times 
0 GC/MS tuning and performance 
0 Surrogate spike recovery 
0 Control matrix spike recovery 
0 Laboratory and field blank analyses 
0 Detection limits 
0 Initial and continuing calibration 
0 Duplicate sample analysis 

The data was complete as submitted with the exception of data for one method 
blank (VBLKC 333). which was missing. 

Contract Requirements 

Contract requirements were met for surrogate spike recoveries. GC/MS tuning 
and performance criteria, blank analysis, matrix spike/matrix spike duplicate 
recoveries, and detection limits. The GC and spectral identifications were 
satisfactory. Some deficiencies were found and these are summarized below. 

0 Methylene chloride and acetone were present in thie blanks; therefore, 
the positive results of these compounds reported In associated samples 
at concentrations below 10 times the blank concentration have been 
qualified with a "U". 

0 Due to a low Instrument response factor (RF < 0.05) for 2-butanone» the 
reported detection limits for this analyte In associated samples are 
considered unusable and qualified with a "R*. 
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0 The X Relat ive Standard Deviation (XRSD) during i n i t i a l c a l i b r a t i o n 
exceeded 50% for vinyl acetate, 4-methyl-2-pentanone, and 2-hexanone; 
therefore, the quantitation l im i t s for the non-detects In associated 
samples were qual i f ied as estimated, "UJ". 

0 Due to the Percent Difference between I n i t i a l and continuing cal ibrat ion 
exceeding the 251 l i m i t for methylene chloride and acetone, the posit ive 
results for these compounds In associated samples are considered as 
estimated and flagged with a " J " . 

0 The Percent Difference between I n i t i a l and continuing cal ibrat ion was 
very high (SD > 50) fo r chloromethane, bromomethane, chloroethane, 
carbon d i s u l f i d e , carbon t e t r a c h l o r i d e , v iny l acetate, 4-methy l -2-
pentanone, and 2-hexanone. Consequently, the detection l im i t s of these 
analytes In associated samples are considered as estimated and flagged 
with a "UJ". 

0 The Holding Times were exceeded f o r three so i l samples (AA21850. 
AA21851, and AA21852); therefore, posit ive results for acetone and the 
quantitation l im i ts for the non-detects In these samples are considered 
as estimated and qual i f ied " J " and "UJ", respectively. 

0 The reported results for chloroform In some samples are considered as 
estimated, since they are below the Contract Required Detection Limits 
(CRDL), and quantitation below the CRDL are not 99 percent confident. 
These values are flagged with a "J* I D 

In add i t i on , some miscellaneous format problems were found and these are 
l is ted below: 

0 The area counts fo r two of the three In te rna l standards fo r samples 
SH06-SS-SS604-A (AA21851) were below the lower l i m i t and they were not 
f lagged w i th an aster isk by the laboratory . However, no ac t ion was 
required, since the holding time for th is sample exceeded the l i m i t and 
the data had been qual i f ied on th is basis. 

0 Some of the % Relative Abundance Data reported on Form 5A were rounded 
o f f Incorrect ly. 

0 The % Relative Abundance for Ion "'/e 75 on Form SA for the BFB Inject ion 
on 11/16/88 was missing. 
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0 The data for one of the method blanks (VBLKC 333) for the sample set 
analyzed on 11/28/88 was missing. However, the positive results were 
qualified on the basis of the contaminants reported in the QA blanks 
(rinsate and trip blanks), 

0 The Standards Data were reported on the wrong forms. 

If you have any questions or require additional information, please contact 
me. 

SCC/lmd 
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C-34-4-9-153 

TO: DOUGLAS HODSON DATE: APRIL 24. 1989 

FROM: MTTHEW D. BARTMAN ^ COPIES: RICH CAMBOTTI 
HAIA ROFFMAN 

SUBJECT: SHEPPARD AIR FORCE BASE KEITH STANG 
ORGANIC VALIDATION 

NUS Laboratory Services Division analyzed a total of 99 samples which 
consisted of 55 soil, 29 water and 15 associated blanks for PCBs. The data 
were reviewed according to "EPA Functional Guidelines for Organic Data 
Validation" as prescribed by the Hazardous Waste Remedial Action Program's 
(HAZWRAP) "Requirements for Quality Control of Analytical Data". These 
analyses were performed under HAZWRAP Level D QC requirements and data 
validation was based on the following criteria: 

0 Data completeness 
0 Holding times 
0 Matrix spike/duplicate results 
0 Laboratory and field blank analyses 
0 Initial and continuing calibration 

The data package was complete as submitted and sample results are summarized 
in the attached Table A. Areas of concern are discussed below. 

Minor Problems 

Dibutylchlorendate (DBC) was not added to samples during extraction. 
Consequently, shifts In retention times nor surrogate recoveries could be 
determined. However, In the evaluation of PCB analysis, pattern recognition 
Is of greater significance than single peak retention time. Due to matrix 
spike recoveries being of acceptable criteria and surrogate recoveries being 
an advisory Item all data Is acceptable as Is. 

MOB/lmd 
Attachments 
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C-34-4-9-154 

TO: DOUGLAS HODSON ^ DATE: APRIL 24. 1989 

FROM: MATTHEV D. BARTMAN ^ COPIES: RICH CAIQOTTI 
HAIA ROFFMAN 

SUBJECT: SHEPPARD AIR FORCE BASE KEITH STANG 
ORGANIC DATA VALIDATION 

NUS Laboratory Services Division analyzed a total of 73 samples which 
consisted of 19 water, 35 soil and 19 associated blanks from Sheppard Air 
Force Base for volatile analysis. The data were reviewed according to "EPA 
Functional Guidelines for Evaluating Organic Data Validation" as prescribed by 
the Hazardous Waste Remedial Action Program's (HAZWRAP) "Requirements for 
Quality Control of Analytical Data". These analyses were performed under 
HAZWRAP Level D QC requirements and data validation was based on the following 
criteria: 

0 Data completeness 
0 Holding times 
0 GC/MS tuning and mass calibration 
0 Surrogate spike recovery 
0 Matrix spike/duplicate results 
0 Laboratory and field blank analysis 
0 Initial and continuing calibration 

The data package was complete as submitted and sample results are summarized 
In the attached Table A. GC/MS tuning and mass calibration, surrogate spike 
recoveries, matrix spike/matrix spike duplicate analysis and detection limits 
met contract required criteria. 

Laboratory and field blank (rinsate and trip blanks) analysis Indicated 
various levels of acetone, methylene chloride, toluene, chloroform and 4-
methyl-2-pentanone. Consequently, detection limits for positive samples have 
been elevated and sample results should be considered non-detect due to 
uncertalnlty of where contamination Is Introduced. 

Identification of compounds and quality control data are acceptable. Sample 
results are accepted as qualified. 

MDB/lmd 
Attachments 
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C-34-4-9-156 

TO: DOUGLAS HODSON DATE: APRIL 25. 1989 

FROM: HAIA K. ROFFMAN } 9 ^ COPIES: RICH CAMBOTTI 
KEITH STANG 

SUBJECT: DATA VALIDATION - SHEPPARD AFB 
MISCELLANEOUS ANALYSES OF THIRTY 
SIX MATER AND SOIL SAW>LES 
ICTATRACE. INC. LABORATORY 

Metatrace, Inc. analyzed twenty-five water samples for the following 
parameters, chloride, fluoride, bromide, nitrate, nitrite, sulfate, o-
phosphate, total phosphate, cyanide and total dissolved solids (TDS) and 
eleven soil samples for cation exchange capacity (CEC). The data were 
reviewed and evaluated based on the following QA/QC parameters: 

0 Data completeness 
0 Holding times 
0 Laboratory blank analysis 
0 Field blanks 
0 Field duplicates 

The data package was eventually complete. Results are summarized In the 
attached Table A. 

The samples were generally analyzed within acceptable holding times. The 
laboratory reagent blank did not contain any of the analyzed parameters at 
concentrations which exceeded the laboratory required detection limit. Thus, 
no action Is needed. 

On December 18th and December 20 the field personnel submitted two rinsate 
blanks for analyses. The rinsate blank from December 18 was free of the 
analyzed parameters and the rinsate blank from December 20th contained 8 mg/1 
of TDS. Thus, the detection limit of TDS for samples collected on December 20 
should be raised to 40 mg/1. Review of the data provided In Table A Indicates 
that all TDS values for this date were above the 40 mg/1. Thus, no action can 
be taken. 
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On December 18, 1988, a field blank was submitted for analysis. This field 
blank sample was free of contamination, except for 15 mg/1 of TDS. Thus, the 
detection limit of TDS should be raised to 75 mg/1 for samples collected on 
December 18, 1988. Review of the data provided In Table A Indicates that all 
TDS values for samples collected during that date are above 75 mg/1. Thus, no 
action can be taken. 

The field blank for December 20, 1988 was free of contamination. No action Is 
needed. 

Samples 03-SW-OOl-l and 03-SW-001-1D were field duplicates for water samples. 
Results reported for these two samples were very close, except for cyanide 
(80.3 and 17.5 mg/1 respectively). Cyanide was detected only In these two 
samples and in sample 04-GW-MW-403A (6.63 mg/1). Based on these two duplicate 
analyses, all cyanide values should be approximated. Action Is taken In Table 
A. 

Samples SH02-SU-MW-201A and SH02-SU-MW-201X were two soil duplicate samples. 
The CEC values obtained for these two soil samples (7.6 and 5.4 mez/lOO g) are 
In good agreement for soil samples. Thus, no action Is needed. 

HKR/lmd 
Attachments 

NU8 CORPORATION 



NUS I N T E R N A L C O R R E S P O N D E N C E 

CORPORATION 

C-34-4-9-162 

TO: DOUGLAS HODSON DATE: APRIL 2 6 , 1989 

FROM: RICHARD E. TARBERT R ^ COPIES: RICH CAMBOHI 
HAIA ROFFMN 

SUBJECT: SHEPPARD AIR FORCE BASE KEITH STANG 
BNA ORGANIC DATA VALIDATION 

This data set contained the results of 77 BNA fraction organic analyses. I t 
consisted of 36 water analyses and 41 so i l analyses. The water analyses 
Included six rinsate blanks, four f i e l d blanks, and eight repeat analyses. 
The soi l analyses Included six repeat analyses. There was one f i e l d duplicate 
pair submitted fo r each matr ix . The data va l ida t ion was based on the 
following c r i t e r i a : 

0 Holding times 
0 Instrument performance 
0 Intrument calibration 
0 Blank analyses 
0 Surrogate recovery 
0 Matrix spike/matrix spike duplicate analyses 
0 Field duplicate analyses 

Data are tabulated and the appropriate q u a l i f i e r s are Indicated In the 
attached Table A. Results obtained from both the i n i t i a l and repeat analyses 
of those 14 samples which were reanalyzed are l i s t e d In the tab le . The 
resul ts of the I n i t i a l analyses should be used In e ight samples (SHOO-FB-
DEC18Y, SH00-RB-DEC18X, SH02-GW-MW301A. SH02-GW-MW302A, SH03-GW-MW202A, SH04-
SE-OOl-1, SH04-SW-002-1, and SH05-GW-MW501A); the reanalysis results In f ive 
samples (SH05-SU-SB501B, SH05-SU-SB501C, SH05-SU-SB502A, SH05-SU-SB502B, and 
SH07-SU-MW702A): and In one sample (SH04-RB-DEC12X) the results of the I n i t i a l 
analysis should be used for the acid fract ion and the results from the repeat 
analysis for the base-neutral f ract ion. 

Both positive and non detected results In three samples (SH00-RB-DEC8X, SH03-
GW-MW202A-RE. and SH04-RB-DEC12X-RE) are qual i f ied as estimated ("J" and "UJ") 
because they were extracted beyond the holding times. 
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Relative percent factors less than the 0.05 c r i te r ia on I n i t i a l or continuing 
calibration have resulted in the non-detectable results for 2-nitroanil1ne, 3-
n i t roani l ine, 4-nitroanil1ne, 4-chloroan111ne, and 4,6-d1n1tro-2-methylphenol 
being qua l i f i ed wi th an (R) in associated samples. The percent r e l a t i v e 
standard deviat ion on I n i t i a l ca l ib ra t ions and percent d i f ference on 
continuing calibration for several compounds greatly exceeded the c r i te r ia 
( i .e., they were greater than 50 percent when the c r i te r ia are 30 percent and 
25 percent, respect ive ly) . No pos i t i ve resu l ts were detected in the 
associated samples. Non-detectable resu l ts fo r 2-n1troan111ne, 3-
n i t roani l ine, 4-n1troaniline, 4-chloroanil1ne, 4-n1trophenol, benzoic a d d , 
3 , 3 ' - d i c h l o r o b e n z i d i n e , b i s ( 2 - e t h y l h e x y l ) p h t h a l a t e , p y r e n e , 
benzo{b)f luoranthene, benzo(k ) f l uo ran thene , i n d e n o ( l , 2 , 3 - c d ) p y r e n e , 
d1benzo(a,h)anthracene, and benzo(g,h,1)perylene have been q u a l i f i e d "UJ". 
Positive results for bis(2-ethylhexyl)phthalate have been qual i f ied "J" in 
associated samples for the percent d i f ference on cont inuing c a l i b r a t i o n 
exceeding the c r i te r ia of 25%. 

Laboratory and f i e l d blanks conta ined b 1 s ( 2 - e t h y l h e x y l ) p h t h a l a te . 
Consequently, positive results for th is parameter in associated samples which 
are <iOx the blank value have been qual i f ied with a "U" I f they are greater 
than the CRQL or raised to the CRQL and qua l i f i ed w i th a "U" 1f they were 
detected at less than the CRQL. 

Surrogate recoveries were less than 10% in the acid f r ac t i on on both the 
i n i t i a l and repeat analyses of sample SH03-GW-MW202A and the base-neutral 
fraction on the i n i t i a l analysis of sample SH04-RB-DEC12X. Consequently, 
these data have been quali f ied as rejected (R). 

The base-neutral fraction In sample SHll-GW-MWll-lA has been qual i f ied "UJ" 
because of low surrogate recoveries. 

Results In seventeen samples have been qual i f ied J or UJ because the Internal 
standard areas were less than 50% of the associated continuing cal ibrat ion. 
Seven other samples had Internal standard areas which were more than 100% 
greater than the associated continuing cal ibrat ion. However no action was 
taken on these samples because there were not positive h i t s . 

No action was taken based on matrix spike/matrix spike duplicates or f i e l d 
duplicates. 

RET/lmd 
Attachments 
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C-34-5-9-116 

TO: DOUGLAS HODSON . /^ DATE: WVY 2. 1989 

FROM: PATRICK J. BYRNEfyp^ COPIES: RICH CAMBOTTI 
'/l KEITH STANG 

SUBJECT: SHEPPARD AIR FORCE BASE 
INORGANIC DATA VALIDATION 

Sixty-three samples from Sheppard AFB were collected for Sample Event IB and 
analyzed for priority pollutant metals at MetaTrace Laboratory. There are 35 
soil samples and 28 water samples in this package, each matrix type includes 
one pair of field duplicates. The data package for these samples was 
evaluated using the "EPA National Functional Guidelines for Evaluating 
Inorganics Analyses". The review considers the following performance factors: 

0 Holding times 
0 Calibration 
0 Lab and field blanks* 
0 ICP interference check sample analysis 
0 Laboratory control sample analysis 
0 Lab and field duplicates* 
0 Matrix spike recoveries* 
0 ICP serial dilution analysis* 

*Exceptions to the acceptance criteria are discussed below. 

Blanks 

Lab and/or f i e ld blanks had positive values for Be, Cr, Cu, Pb, Hg, Ni and Zn. 
Sample values for these metals that were less than 5x the maximum blank level 
were qua l i f i ed as undetected "U" to r e f l e c t the potent ia l fo r blank 
contamination. Table 1 l i s t s the blank values and the samples affected. 

Spike Recoveries 

Matrix spike recoveries of Sb, Ag, Cu, Se, and Ti were outside the acceptance 
range of 75-125%. Table 2 l i s t s the analyte, the matrix spike recovery, the 
samples affected and the qual i f icat ion for the results. 

Duplicate Results 

Lab dupl icate resul ts that exceed the Relative Percent Difference (RPD) 
acceptance l im i ts of 25% for water and 35% for soi l matrices Indicate that the 
sample precision may vary s igni f icant ly from the Quality Control associated 
wi th th is analy t ica l procedure. Quali fy a l l pos i t i ve sample data as 
approximate "J" as shown In Table 3. 



c-34-5-9-116 

TO: DOUGLAS HODSON 
MAY 2. 1989 - PAGE TWO 

Note 

The lab results did not satisfy contractual specifications. Matrix spike 
recoveries, serial dilution, %D and duplicate RPDs were not calculated 
correctly by lab personnel. These calculations were corrected during the 
validation review process. The corrected values for these QC measures are 
attached. 

ICP Serial Dilutions that were reported on Form IX and the qualifier codes (E) 
applied to Form I are not required since all sample concentrations are less 
than 50x the IDL. 

The data summary table is attached. 

Please contact me if you have any questions concerning these actions. 

PJB/lmd 
Attachments 



Analyte 

Be (FB) 
Cr (FB) 
Cu 
Pb (FB) 
Hg 
Ni (FB) 
Zn 

TABLE 1 

BLANK SU»WARY 

Concentration 

3.7 
11.1 
18.3 ug/l 
13.2 
0.72 mg/kg 
39.2 
7.8 

Action 

"U" < 18.5 ug/l 
"U" < 56 
"U" < 93 
"U" < 66 
"U" < 3.6 mg/kg 
"U" < 200 ug/l 
"U" < 40 ug/l 



TABLE 2 

MATRIX SPIKE RECOVERIES 

Action 
Analyte 

Sb 
Cd 
Ag 

Cd 
Sb 
Ag 
Tl 

Sb 
Cu 
Se 
Ag 

Sb 
Ag 

Cd 
Cu 
Tl 

Sb 
As 
Cr 
Cu 

Sb 
Cr 
Ni 

%Recovery 

1.8 
154 
40 

130 
5 
58 
74 

0 
66 
63 
62 

36 
0 

128 
73 
43 

6 
67 
126 
40 

0 
34 
72 

ND 

R 
— 

UJ 

. . . 
R 
J 
J 

R 
J 
J 
J 

J 
R 

__-

UJ 
J 

R 
J 

— 

J 

R 
UJ 
UJ 

Positive 

J 
J 
J 

J 
J 
J 
J 

J 
J 
J 
J 

J 
J 

J 
J 
J 

J 
J 
J 
J 

J 
J 
J 

Samples Affected 

AA23312-
AA23434-

AA23452-
AA23554-

AA23300-

AA23541-

AA23875-

AA23438-

AA23625-
23868. 
23874 

•23318 
•AA23437 

•23455 
•23558 

•23307 

•23553 

•23885 

•444 

-23631, 
, 23869, 



Analyte RPD 

Pb 
Zn 

Cu 

Cu 
Zn 

112% 
23% 

11% 

66% 
122% 

TABLE 3 

DUPLICATE SAMPLE 

Sample 

AA23312-23316, 
AA23312-23316, 

AA23300-23307 

AA23875-23885 

RESULTS 

AA23434-23437 
AA23434-23437 

Action 

J 
J 

J 

J 
J 
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C-34-5-9-18 

TO: DOUGLAS HODSON DATE: WVY 3 . 1989 

FROM: MARY S. ROBISON ^ ^ ^ COPIES: RICH CAMBOTTI 
HAIA ROFFMN 

SUBJECT: DATA VALIDATION FOR RADIOLOGICAL KEITH STANG 
ANALYSES. SHEPPARD AFB. BATCH 2 

The set of samples for Sheppard AFB, Batch 2, contained three soil samples and 
f ive water samples. Including three f i e ld or rinsate blanks. 

A l l parameters were successful ly analyzed In a l l samples. The f ind ings 
offered in this report are based upon a general review of a l l available data, 
including blank analysis results, calibration data, matrix spike and duplicate 
results. 

Raw data and data in te rp re ta t ion records were submitted fo r gamma 
spectroscopy. The laboratory states that a mixed gamma source was counted 
prior to each use to confirm the energy vs. channel cal ibration established 
for the sample geometry. No performance checks on energy c a l i b r a t i o n , 
reso lu t ion , e f f i c i ency , or background were discussed and no records were 
submitted. However, there is no reason to question the analytical resul ts, 
and a l l gamma spectroscopy results are considered acceptable for use. 

For the gross alpha and gross beta determinations, method spikes, duplicates, 
and blanks were analyzed. Spike recoveries were 79.5% for gross alpha and 
74.7% for gross beta. Blanks were <1 pCI/L for both gross alpha and gross 
beta. Samples SHBB-GW-BBOIA and SHOO-FB-DEC18Y were analyzed In duplicate. 
Results were within counting error. 

SHBB-GW-BBOlA SH00-FB-DEC18Y 

pCI/L Sample Duplicate Sample Duplicate 

gross alpha <7 <8 <3 <3 
gross beta 1 6 + 9 2 0 + 8 . 9 <6 <6 
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However, the reported gross beta value for SHBB-GW-BBOIA is qua l i f i ed as 
undetected, "U", because i t is less than the gross beta a c t i v i t y found in 
f ie ld blank SHOO-FB-DEC18X. 

Standards and blanks were counted and duplicates were analyzed for radium-226 
and radium-228. Blanks were <1 pCI/L. Sample SH00-RB-DEC18X was run in 
duplicate for both radium analyses with results <1 pCi/L. This samples was a 
r insate blank. Standard % recovery for radium-226 analysis was 83%. A l l 
radium-226 data are acceptable for use. Positive results for radium-228 are 
qualif ied as estimated, "J " , because the standard % recovery was only 63%. 

The data were reviewed wi th reference to "Prescribed Procedures for 
Measurement of Radioactivity in Drinking Water", EPA-600/4-80-032. 

MSR/lmd 



TABLE 1 

SHEPPARD AFB. BATCH 2 

Summary of Qualifiers on Data Summary after Data Validation 

Analyte 

Gross Beta 

Radium-228 

Samples 
Affected 

SHBB-GW-BBOIA 

SHBB-GW-BBOIA, 
SHll-GW-MWll-lA 

Positive 
Values 

U 

J 

Bias 

High 

Low 

Comments 

1 

2 (63%) 

Conment Codes: 

1 Analyte less than the concentration found in a field blank 

2 Standard %R < 75% 
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TO: DOUGLAS HODSON DATE: MAY 17, 1989 

FROM: HAIA ROFFMAN H K / COPIES: RICH CAMBOHI 
KEITH STANG 

SUBJECT: VOC DATA VALIDATION OF SAMPLES 
FROM SHEPPARD AIR FORCE BASE, 
SEMIVOLATILE COWOUNDS - »CTATRACE 
LABORATORY 

Data for t h i r t y - f i v e (35) samples, consist ing of seventeen (17) so i ls and 
eighteen (18) water samples, analyzed by MetaTrace, Inc. for semivolatile 
organic compounds were reviewed. The data evaluat ion was based on the 
following c r i t e r i a : 

0 Data completeness 
0 Holding times 
0 GC/MS tuning and performance 
0 Surrogate spike recovery 
0 Matrix spike recovery 
0 Laboratory and field blank analyses 
0 Detection limits 
0 Initial and continuing calibration 
0 Duplicate sample analysis 

The data package submitted by MetaTrace was eventually complete. The data 
results are summarized in the attached Table A. 

Contract requirements were met for GC/MS tuning and performance criteria, 
blank analysis. The GC and spectral identifications were satisfactory. The 
reagent blanks were free of contamination. 

On November 10, 1988, (3) soil samples and (1) water sample were received for 
BNA analysis. These samples were extracted on 11/14/88 and 11/16/88. Samples 
AA21753 and AA21754 were a MS and a MSD of sample AA21742. These samples were 
analyzed on 11/24/88, 11/30/88, and 12/01/88. 

On November 12, 1988, (6) soil samples were received for BNA analysis. These 
samples were extracted on 11/16/88 and analyzed on 11/30/88. No MS or MSD was 
run with this set of samples. 
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On November 16, 1988, (5) water samples were received for BNA analysis. A 
spike blank and method blank were run with these samples in lieu of a MS and a 
MSD due to inadequate sample volume received. These samples were extracted on 
11/18/88 and analyzed on 12/01/88. 

On November 15, 1988, (8) soil samples and (11) water samples were received 
for BNA analysis. A MS and MSD were extracted and analyzed with these 
samples. These samples were extracted on 11/17/88 and were analyzed on 
12/06/88 (AA21938) and on 12/27/88 (all others). Sample AA21938 was extracted 
slightly outside of its hold time. One soil sample had one surrogate outside 
of QC limit. On the MS and MSD, 4 of 11 RPDs were outside QC limits and 5 of 
22 MS/MSD recoveries were outside of limits. One soil sample had ISTD outside 
QC limits; it was re-analyzed and was still outside QC limits which indicates 
the presence of matrix effects in these samples. 

On November 18, 1988, (6) water samples were received for BNA analysis. These 
samples were extracted on 11/22/88 and analyzed on 12/03/88. A MS and a MSD 
were extracted and analyzed with these samples. 

On November 22, 1988, (7) water samples were received for BNA analysis. These 
samples were extracted on 11/24/88 and analyzed on 12/06/88 (AA22256), on 
11/03/88 (AA22264) and the rest on 12/16/88. The hold time on sample AA22264 
was slightly missed. 

No semivolatile compounds were detected for the 35 samples analyzed in this 
sample batch, except for several relatively low values of several phthaiate 
compounds. Phthalates are knowNplastisizer compounds and are probably found 
in these samples due to the use of plastic gloves during sampling. Thus, the 
detection limit of these compounds should be raised (U). Action is taken in 
Table A. 

Based on the QA/QC data review the results provided in this data package are 
acceptable. 

HKR/lmd 
Attachments 



I N T E R N A L C O R P E S P O N D E N C E NUS 
CORPORATION C-34-8-9-199 

TO: DOUG HODSON DATE: AUGUST 28, 1989 

FROM: MATTHEW BARTMAN X ^ COPIES: RICH CAMBOHI 
KEITH STANG 

SUBJECT: SHEPPARD AIR FORCE BASE 
SH2 ORGANIC DATA VALIDATION 
SURFACE SOILS ANO SUBSURFACE SOILS 

NUS Pittsburgh analyzed six samples for volatiles, ten samples for base 
neutral/acid extractables, five samples for PAHs, and twenty five samples 
for pesticides. The data were reviewed with reference to "EPA Functional 
Guidelines for Organic Data Validation" and the Hazardous Waste Remedial 
Action Program's (HAZWRAP) "Requirements for Quality Control of Analytical 
Data". These analyses were performed under the HAZWRAP Level D QA/QC 
requirements. The data were evaluated based on the following criteria. 

• Holding times 
0 GC/MS tuning and mass calibration 
0 Surrogate spike recovery 
• Matrix spike/matrix spike duplicate (MS/MSD) results 
• Laboratory and field blank analyses 
• Initial and continuing calibration 
• Internal standards performance 
0 Detection limits 

The data package was complete as submitted and qualified sample results 
are sumnarized in Table A. Holding times, GC/MS tuning and mass 
calibration, internal standards performance and detection limits met 
contract required criteria. Unacceptable criteria are listed below. 

Volatile Fraction 

All samples were analyzed as low level analyses. 

One spike recovery was outside the quality control limits. No 
qualification of the data is necessary. 

A review of the rinsate, trip, and laboratory method blank results yielded 
acetone, carbon disulfide and methylene chloride contamination. 
Consequently, values for these compounds below five or ten, depending 
on the analyte, times that reported in the blanks have been qualified 
undetected "U". 
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Semivolatile Fraction 

All samples were analyzed as low level analyses. 

Five spike recoveries were outside quality control limits. No 
qualification of the data is necessary. 

Several reported values for Di-n-butylphthalate, 
bis(2-ethylhexylphthalate), pyrene, benzo(b)fluoranthene, benzo(a)pyrene, 
and di-n-butyl phthaiate, have been qualified estimated "J", these values 
are below the CRQL and values below the CRQL are not of the 99 percent 
confidence level. 

Pesticide Fraction 

Several samples required elevated dilutions in order to accurately quantify 
results. Consequently, sample results reported on Table A are the results 
from several analyses. 

Based on the data submitted, these data should be accepted as qualified. 
Necessary, supportive documentation depicting non-compliant data is 
attached in Appendix A. Please do not hesitate to contact me with any 
questions regarding this review. 

MDB/lmd 
Attachments 

NUB CORPORATION 
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C-34-8-9-201 

TO: DOUG HODSON DATE: AUGUST 28. 1989 

FROM: RICH CAffiOni COPIES: M A H BARTMAN 
HAIA ROFFMAN 

SUBJECT: SHEPPARD AIR FORCE BASE KEITH STANG 
DATA VALIDATION. MISCELLANEOUS ANALYSES 
OF SOIL SAIPLES; CASE: SH2 
SAM>LES: SH0&-SS-SS802A. SH08-SU-MW802A. 
SH13-SU-MI3-1A. SH13-SU-Mfl3-2A. SH13-SU-Mfl3-2A0. 
SH02-SU-I«204A. SH02-SU-W204B. SH03-SS-SS304A. 
SH02-SS-SS204A. SH08-SS-SS803A. SH08-SS-SS804A. 
SH08-SU-n«802B, SH08-SU-Me02C. SH08-SU-M<803A. 
SH08-SU-N(803B, SH08-SU-M<803C. SH13-SU-W13-4A, 
SH13-SU-W13-3A. SH02-SS-SS502A. SH02-SS-SS206A, 
SH02-SS-SS207A. SH02-SS-SS208A. SH02-SS-SS209A. 
SH02-SS-SS210A. SH02-SS-SS211A. SH02-SS-SS212A. 
SH02-SS-SS213A, SH02-SS-SS214A. SH02-SS-SS215A. 
SH02-SS-SS215AD. SH03-SS-SS305A. SH03-SS-SS306A. 
SH03-SS-SS307A 

NUS Laboratory analyzed thirty-three soil samples from Sheppard Air Force Base 
for some or all of the following parameters: 

pH (required for CLP organic extraction) - all samples 

% moisture (required for calculation of soil sample contaminant results) 
- all samples 

Petroleum hydrocarbons - 9 samples 

Cation Exchange Capacity - 5 samples 

Total Organic Carbon - 8 samples 

All samples were successfully analyzed except SH00-RB-JUL15-X, an equipment 
rinsate blank, for which an Insufficient amount of the sample was received by 
the lab for the analysis of petroleum hydrocarbons. The samples were analyzed 
according to the prescribed EPA methods and Hazardous Waste Remedial Acton 
Program (HAZWRAP) QA/QC Level E criteria and deliverables. Data validation 
was based on some or all of the following criteria: 
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Laboratory blank analysis 

Laboratory blank spike recovery 

Matrix spike/matrix spike duplicate analyses 

Laboratory duplicate, replicate and/or f i e ld duplicate analysis 

I n i t i a l and continuing cal ibration standard analysis 

Requirements for a l l c r i te r ia were met. However, relat ive percent differences 
(RPDs) for matr ix sp ike/matr ix spike dupl icate analysis were i nco r rec t l y 
calculated by the laboratory. The laboratory was n o t i f i e d and the 
calculations were recalculated and found to be acceptable. 

These resul ts should be accepted without q u a l i f i c a t i o n . I f you have any 
questions, please c a l l . 

RKC/lmd 
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C-34-8-9-203 

TO: DOUG HODSON /. DATE: AUGUST 29,1989 

^? PROM: MATTHEW BARTMAN < COPIES: RICH CAMBOTTI 
KEITH STANG 

SUBJECT: SHEPPARD AIR PORCE BASE 
SHI ORGANIC DATA VALIDATION 
MONITORING WELL / GROUNDWATERS 

NUS Pittsburgh analyzed twenty four samples for volatiles, and 
sixteen samples for base neutral/ acid extractables. Included as 
part of these samples is one field blank, three rinsate blanks, and 
three trip blanks. The data were reviewed with reference to "EPA 
Functional Guidelines for Organic Data Validation" and the 
Hazardous Waste Remedial Action Program's (HAZWRAP) "Requirements 
for Quality Control of Analytical Data." These analyses were 
performed under the HAZWRAP Level D QA/QC requirements. The data 
were evaluated based on the following criteria. 

> Holding times 
> GC/MS tuning and mass calibration 
> Surrogate spike recovery 
> Matrix spike/ matrix spike duplicate (MS/MSD) results 
> Laboratory and field blank analyses 
> Initial and continuing calibration 
> Internal standards performance 
> Detection limits 

The data package was complete as submitted and qualified sample 
results are summarized in Table A. Holding times, GC/MS tuning and 
mass calibration, internal standards performance and detection 
limits met contract required criteria. Unacceptable criteria are 
listed below. 

Volatile Fraction 

> All samples were analyzed as low level analyses. 
> A review of the rinsate, trip, and laboratory method blank 
results yielded acetone, methylene chloride, chloroform, and 
toluene, Cosequently, values for these compounds below ten times 
that reported in the blanks have been qualified undetected "U." 
> The reported values for trichloroethene, 1,2-dichloroethane, 
benzene and toluene in several samples have been qualified 
estimated "J." These values are below the Contract Required 
Detection Limit (CRQL) and values reported below the CRQL are not 
of the 99% confidence level. 
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> The relative response factor for 2-Butanone in the continuing 
calibration was less than 0.05. Consequently, the quantitation 
limit for several samples has been qualified unacceptable "R." 

Semivolatile Fraction 

> All samples were analyzed as low level analyses. 
> A review of the field blank results yielded bis(2-
ethylhexyl)phthaiate. Consequently, values reported for this 
compound less than ten times the concentration repoted in the blank 
have been qualified "U." 
> The reported values for diethylphthalate, Di-n-butylphthalate, 
in several samples has been qualified estimated "J", these values 
are below the Contract Required Detection Limit. Values below the 
contract required detection limit are not 99% confident. 

Pesticide Fraction 

> No action was necessary for this fraction 

Based on the data submitted, these data should be accepted as 
qualified. Necessary, supportive documentation depicting non-
compliant data is attached in Appendix A. Please do not hesitate 
to contact me with any questions regarding this review. 



To: Doug Hodson August 30, 1989 
From: Thomas Jackman 

cc: Haia Roffman 
Keith Stang 
Rich Cambotti 

SUBJECT: Inorganic Data Validation 
Shephard Air Force Base 
SH2 

NUS Laboratories analyzed 11 soil samples plus 2 rinsate blanks and 
1 field blank (Two of these blanks are in sample set SHI) from 
Shephard Air Force Base for priority pollutant metals under the 
following HAZRAP Level D QA/QC criteria: 

- Holding Times 
- Interference Check Samples 

* - Matrix and Analytical Spike results 
* - Laboratory and Field Blank analysis 

- Initial and Continuing Calibration 
* - Laboratory and Field Duplicates 

- Serial Dilutions 
- Detection limits 

* Indicates that quality control criteria were not met for this 
parameter. 

Blanks 

Zinc was found in field blanks. Positive results less than 5 
times the highest blank concentrations are qualified as "U", 
undetected. 

Matrix Spikes 

The matrix spike recovery for antimony was below the 3 0 % 
quality control limit. Therefore positive results are 
qualified "J", biased very low and detection limits are 
qualified "R", unreliable with a very low bias. 

The matrix spike recovery for arsenic was below the 75 % 
quality control limit. Therefore positive results are 
qualified "J", biased low. 



Analytical Spikes 

An analytical spike recovery for selenium was below the 85 % 
quality control limit in one sample. Therefore the detection 
limit of selenium in this sample is qualified "UJ", estimated 
with a low bias. 

Laboratory Duplicates 

Relative Percent Difference (RPDs) for lead exceeded the 3 5 
% quality control limit for soils. Therefore positive results 
for lead are qualified "J", estimated. 

Note 

Reported results for arsenic and beryllium were below contract 
required detection limits (CRDL) and above instrument 
detection limits (IDL) in some samples. These have been placed 
in brackets [] on the data summary. 

Nickel has been labeled with an "N" on Form I's indicating a 
matrix spike problem. The data, however, do no support the 
need for the "N" qualifier. Therefore nickel has not been 
qualified in this sample set because of matrix spikes. 

The data were reviewed according to Air Force QA/QC Guidelines in 
conjunction with EPA Region I CLP data validation guidelines and 
the National Functional Guidelines for Evaluating Inorganic 
Analyses. 

Results should be accepted as per validation qualifiers employed. 
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C-34-8-9-224 

TO: DOUG HODSON DATE: AUGUST 31. 1989 

FROM: MARY S. ROBISON " ^ ^ ^ COPIES: RICH CAMBOHI 
HAIA ROFFMAN 

SUBJECT: DATA VALIDATION FOR RADIOLOGICAL KEITH STANG 
AND MISCELLANEOUS PARAMETERS. 
SHEPPARD AFB. CASE NO. SHI 

The set of samples for Sheppard AFB, Case No. SHI, contained 27 water samples, 
including two pairs of field duplicates and four field blanks, that were 
analyzed by NUS Laboratory Services. Seven samples were analyzed for radium-
226 and radium-228, and the remaining 20 samples were analyzed for petroleum 
hydrocarbons. 

The factors considered for petroleum hydrocarbons analysis were calibrations, 
method blanks, and blank spikes. These quality control data were acceptable. 
The laboratory also presented matrix spike and matrix spike duplicate data 
that were obtained on samples not part of this set. One matrix spike recovery 
indicated a high bias on initial analysis, and was within quality control 
limits on a repeat analysis of the same sample. Since all reported results 
from this set of samples are nondetected, and a high bias would result in 
false positives, the data are acceptable. 

Dates of analysis for petroleum hydrocarbons were not specified for seven of 
the samples. Two minor transcription errors were found. One point is 
misplotted on a calibration curve, and the percent recovery for a blank spike 
is stated incorrectly. Neither of these errors affect the validity or the 
interpretation of the data. 

Factors considered for radium analyses were background and performance checks, 
method blanks, matrix spikes, matrix spike duplicates, and standards (blank 
spikes). 

Several problems were apparent with the reported radium-226 data. Detectable 
activity was found in the bottle blank. Application of the 5x any blank 
criterion according to the "Region I Functional Guidelines for Evaluating 
Inorganic Analyses" results in qualification of three of the reported sample 
values as undetected, "U". Also, the reported activities for field duplicates 
do not match within counting error, and the RPD for these duplicates is high 
(59%). Consequently, radium-226 resutls not already qualified are flagged as 
estimated, "J" or "UJ". Finally, the matrix spike, matrix spike duplicate, 
and standard (blank spike) percent recoveries are all low (47.7%, 57.3%, 
63.6%), a fact which further supports qualification of these data. 
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The radium-228 data exhibit fewer problems. There is no detectable activity 
in the field blank, the field duplicates match within counting error, and the 
standard (blank spike) percent recovery is acceptable. However, the matrix 
spike and matrix spike duplicate results are low (61.7%, 59.3%), and the RPD 
for field duplicates is high (37.8%). Consequently, all radium-228 data are 
qualified as estimated, "J" or "UJ". 

It is not possible to determine from these data whether the combined radium-
226 and radium-228 maximum contaminant level of 5 pCi/L is actually exceeded, 
especially since the field duplicates do not match for the only sample which 
exceeds 5 pC"i/L in these combined analyses. However, the low bias indicated 
by spikes suggests that the possibility of exceedance of this level does exist 
for sample 03-GW-MW302B. 

MSR/lmd 
Attachments 



TO: DOUG HODSON 

FROM: DEBRA SCHEIB 

DATE: AUGUST 31, 1989 

COPIES; RICH CAMBOTTI 
KEITH STANG 

SUBJECT: SHEPPARD AFB (ROUND 2) METATRACE 
LABORATORY DATA RESUBMISSION 
EFFECT ON REPORTED RESULTS -
VALIDATION LETTERS C-34-4-9-162 
AND C-34-4-9-154 

Resubmissions of volatile (VOA) and base neutral/acid extractable 
(BNA) data were reviewed and impact on previously reported results 
was evaluated. Quality criteria in question include percent surro
gate recovery (%R) and internal standard recovery and percent rela
tive standard deviation (%RSD), percent difference (%D) for initial 
and continuing calibration. Changes in surrogate recovery and cal
ibration quality criteria had minimal impact to the database as 
most samples contained no positive hits. 

Data pertaining to the validation letters listed above are arranged 
into five sets of Metatrace cases. Each set is discussed separate
ly below. Only changes significant enough to impact previously re
ported data are presented. 

Data Set #1 
MetatraceCase No. S26, S27-32 (Volatile) 
Metatrace Case No. 1. 11 (Semivolatile) 

NUS Sample 
Number 

SH04-SE-001-1 
SH04-SE-002-1 
SH04-SS-001-1 
SH04-SS-002-1 
SH02-SS-001-1 
SH02-SS-002-1 
SH02-SS-003-1 
SH05-SU-SB501A 
SH05-SU-SB501B 
SH05-SU-SB501C 
SH05-SU-SB502A 
SH05-SU-SB502B 
SH05-SU-SB502C 
SH00-TB-DEC07-X 
SH04-SW-001-1 
SH04-SW-002-1 
SH12-SU-BB01A 
SH12-SU-BB01B 
SH05-SU-MW503B 

Metatrace 
Lab Number 

AA23434 
AA23435 
AA23436 
AA23437 
AA23438 
AA23441 
AA23442 
AA23445/AA23541 
AA23446/AA23544 
AA23447/AA23545 
AA23448/AA23546 
AA23449/AA23547 
AA23450/AA23548 
AA23451 (VOA only) 
AA23452 
AA23453 
AA23443 (BNA only) 
AA23444 (BNA only) 
AA23550 



SH05-SU-MW503C AA23551 
SH08-SS-001-1 AA23552 
SH07-SU-MW702A AA23553 
SH08-SS-001-0 AA2355 
SH07-SU-MW702B AA23554 
SH05-SU-MW503A AA23549 
SH00-RB-DEC08-X AA23556 
SH00-TB-DEC09-X AA23557 (VOA only) 
SH00-FB-DEC09-X AA23558 
SH07-SU-MW702C AA23555 

Resubmitted data show that volatile initial calibration response 
factors for t-l,3-dichloropropene and toluene exceeded 3 0% RSD. 
No qualification resulted as no positive results were reported for 
these compounds. The corrected %RSD for vinyl chloride exceeded 
50%; its detection limits in affected samples has been qualified 
as estimated, "UJ". 

The corrected %D for vinyl chloride exceeded quality criteria for 
most continuing calibrations. In addition, corrected %D>25 were 
resubmitted for toluene, 1,2-dichloropropane, c-1,3-dichloropro
pene, t-l,3-dichloropropene, dibromochloromethane, 1,1,2-tri
chloroethane and benzene. No qualification resulted as no positive 
results were reported for these compounds in affected sam-ples. 
The corrected %D for vinyl acetate exceeded 50% for one con-tinuing 
calibration. Its detection limit in affected samples has been 
qualified as estimated, "UJ". 

The corrected %D reported for semivolatile compounds di-n-octyl 
phthaiate and benzo-a-pyrene exceeded 50%. Detection limits for 
these compounds in affected samples have been qualified as 
estimated, "UJ". The 25%D quality criteria for several BNA com
pounds (benzo-a-pyrene, fluoranthene, di-n-octyl phthaiate and n-
nitroso-diphenylamine), was exceeded for several continuing cali
brations. No action was required as no positive results were re
ported for these analytes. 

Data Set #2 
Metatrace Case No. SI & S2 (Volatile) 
Metatrace Case No. 14 (Semivolatile) 

NUS Sample Metatrace 
Number Lab Number 

SHll-SU-SBllA AA23625 
SH04«SU-SB403A AA23626 
SH04-SU-SB403C AA23630 
SH04-SU-SB403B AA23629 
SH04-RB-DEC12-X AA23631 
SH04-TB-DEC12-X AA23632 

Resubmitted toluene-d8 sample surrogate recoveries and the toluene-
dS surrogate recovery for the associated method blank analyzed are 
below quality limits. Consequently, all VOA data for this sample 



set is considered estimated. No positive results were reported; 
all detection limits have been qualified, "UJ". 

Percent RSD and %D for several compounds exceeded 50%. All data 
has been previously qualified based on surrogate recovery; no fur
ther qualification was applied. 

Tabulated values reported for methylene chloride and acetone in 
samples SH04-SU-SB403A and SH04-SU-SB403C have been corrected as 
per resubmitted data. 

Internal standard #3 recovery was below the lower control limit for 
sample SH04-SU-SB403C. Compounds quantified using this internal 
standard are considered to be estimated. All results for this sam-
have been previously qualified; no further action was taken. 

Resubmitted data for semivolatile fraction analyses yielded no 
changes significant enough to impact previously reported data. 

Data Set #3 
Metatrace Case No. 3 & 4S (Volatile) 
Metatrace Case No. 12 (Semivolatile) 

NUS Sample 
Number 

SHBB-GW-BBOIA 
SH00-RB-DEC18-X 
SH00-TB-DEC18-Z 
SH00-TB-DEC18-Y 
SH00-TB-DEC18-X 
SH00-FB-DEC19-Y 
SH02-GW-MW3 01A 
SH02-GW-MW302A 
SH08-GW-MW801A 
SH00-FB-DEC18-X 
SH00-FB-DEC18-Y 
SH00-RB-DEC19-X 
SH05-GW-MW501A 
SH05-GW-MW502A 
SH05-GW-MW503A 
SHll-GW-MWll-lA 
SH04-GW-MW402A 
SH04-GW-MW403A 

Metatrace 
Lab Number 

AA23868 
AA23869 
AA23870 
AA23871 
AA23872 
AA23873 
AA23874 
AA23875 
AA23878 
AA23879 
AA23880 
AA23881 
AA23882 
AA23883 
AA23884 
AA23885 
AA23886 
AA23887 

(VOA 
(VOA 
(VOA 

only) 
only) 
only) 

The corrected %RSD for t-l,3-dichloropropene exceeded 30%. No 
qualification resulted as no positive results were reported for 
this compound. Corrected %RSDs and %Ds for vinyl chloride exceeded 
50% for several calibrations. The detection limits for vinyl 
chloride for all samples in this data set have been qualified as 
estimated, "UJ". 

The corrected %RSD for semivolatile compound di-n-octyl phthaiate 
and several other compounds (n-nitroso-diphenylamine, pentachloro-



phenol and benzo-a-pyrene), exceeded the 30% quality criteria. The 
one positive value reported for di-n-octyl phthaiate (sample SH05-
GWMW-503A), has been qualified as estimated, "J". 

Data Set #4 
Metatrace Case No. S33 (Volatile) 
Metatrace Case No. 13 (Semivolatile) 

NUS Sanple 
Number 

SH08-SS-SS001-A 
SH03-GWMW-2 01A 
SH03-GWMW-202A 
SH00-TB-DEC2 0-X 
SH00-FB-DEC20-X 
SH07-GWMW-701A 
SH07-GWMW-702A 
SH00-TB-DEC2 0-Y 
SH00-RB-DEC20-X 

Metatrace 
Lab Number 

AA24003 
AA24000 
AA24001 
AA24002 
AA24004 
AA24005 
AA24006 
AA24007 
AA24008 

(VOA 

(VOA 

only) 

only) 

The corrected %RSD for t-l,3-dichloropropene exceeded 3 0%. No 
qualification resulted as no positive results were reported for 
this compound. Resubmitted %RSDs and %Ds for vinyl chloride 
exceeded 50%. The detection limits for vinyl chloride for all 
samples in this data set have been qualified as estimated, "UJ". 

The corrected %D for semivilatile compounds di-n-octyl phthaiate 
and benzo-a pyrene exceeded 50%. Detection limits for these com
pounds in affected samples have been qualified as estimated, "UJ", 

Data Set #5 
Metatrace Case No. S20-24 (Volatile) 
Metatrace Case No. 2 (Semivolatile) 

NUS Sample 
Number 

SH08-SU-SB801A 
SH07-SU-SB701A 
SH07-SU-SB701B 
SH07-SU-SB701C 
SH03-SE-001-1 
SH03-SS-001-1 
SH08-SU-SB801B 
SH12-SU-BB01A 
SH12-SU-BB01B 
SH03-SE-001-1D 
SH00-RB-DEC06-X 
SH03-SW-001-1 
SH00-RB-DEC07-X 
SH00-TB-DEC06-X 
SH03-SW-001-1D 

Metatrace 
Lab Number 

AA23300 
AA23302 
AA23303 
AA23304 
AA23305 
AA23307 
AA23301 
AA23310 
AA23311 
AA23306 
AA23312 
AA23313 
AA23314 
AA23315 (VOA 
AA23316 

only) 



Resubmitted %RSDs for toluene and t-l,3-dichloropropene exceeded 
30%. No qualification resulted as no positive results were 
reported for these compounds. Corrected %RSDs and %Ds for vinyl 
chloride exceeded 50%. All detection limits for vinyl chloride 
in this data set have been qualified as estimated, "UJ". 

Resubmitted data for semivolatile fraction analyses yielded no 
changes significant enough to impact the previously reported data. 

Some positive results (not previously qualified), reported for sam
ples throughout these five data sets have been qualified as esti
mated, "J", as they are below the contract required detection lim
its. 

Please do not hesitate to contact me if you have any questions re
garding this review. 



TO: DOUG HODSON DATE: AUGUST 31, 1989 

FROM: DEBRA SCHEIB COPIES: RICH CAMBOTTI 
KEITH STANG 

SUBJECT: SHEPPARD AFB (ROUND 1) METATRACE 
LABORATORY DATA RESUBMISSION 
EFFECT ON REPORTED RESULTS -
VALIDATION LETTERS C-34-4-9-147 
AND C-34-5-9-152 

Resubmissions of volatile (VOA) and base neutral/acid extractable 
(BNA) data were reviewed and impact on previously reported results 
was evaluated. Quality criteria in question include percent sur
rogate recovery (%R) and percent relative standard deviation 
(%RSD), percent difference (%D) for initial and continuing cali
bration. Changes in surrogate recovery and calibration quality 
criteria had minimal impact to the database as most samples con
tained no positive hits. 

Data pertaining to the validation letters listed above are arranged 
into six sets of Metatrace cases. Each set is discussed separately 
below. Only changes significant enough to impact previously re
ported data are presented. 

Data Set #1 
Metatrace Case No. S19 (Volatile) 
(no case no. assigned semivolatile) 

NUS Sample Metatrace 
Number Lab Number 

SH03-GWMW-302A AA21921 
SH03-GWMW-302X AA21924 
SH00-RB-NOV15-X AA21925 
SH00-TB-NOV15-X AA21926 (VOA only) 
SH00-FB-NOV13-y AA21927 
SH00-FB-NOV13-Y AA21928 

Some volatile surrogates that were previously reported as within 
quality criteria are now outside of QC limits (excessive). No 
qualification resulted as no positive VOA results (except for 
methylene chloride in sample SH00-FB-NOV13-Y) were reported for 
these analyses. The positive methylene chloride result was pre
viously qualified. 

Resubmitted data show that volatile initial calibration response 
factors for vinyl chloride exceeded 30% RSD. Corrected %RSDs were 
submitted for several other compounds as well. Recalculation of 
these %RSDs caused changes in continuing calibration %Ds which were 
not addressed. Appropriate validator calculated %Ds are presented 
below: 



Compound RF-IC RF-CC %D 

vinyl chloride 0.29717 0.27102 8.80 
total xylenes 0.43329 0.60644 39.96 

No qualification resulted as no positive results were reported for 
these compounds. However, Metatrace should be contacted for resub
mission of an appropriate Form VII. 

There were no semivolatile data resubmissions, and consequently no 
BNA data changes, for this sample set. 

Data Set #2 
Metatrace Case No. S6 (Volatile) 
Metatrace Case No. 6 (Semivolatile) 

NUS Sample Metatrace 
Number Lab Number 

SH07-GWMW-003A AA22256 
SH07-GWMW-009A AA22257 
SH07-GWMW-010A AA22258 
SH00-RB-NOV19-X AA22259 
SH00-TB-NOV19-Z AA22260 (VOA only) 
SH04-GWMW-004A AA22261 
SH04-GWMW-007A AA22262 
SH05-GWMW-012A AA22263 
SH05-GWMW-014A AA22264 
SH00-TB-NOV19-X AA22265 (VOA only) 
SH00-TB-NOV19-Y AA22266 (VOA only) 

Resubmitted data show that volatile initial calibration response 
factors for vinyl chloride exceeded 30% RSD. No qualification re
sulted as no positive results were reported for this compound. The 
corrected %D for total xylenes exceeded 50%. Detection limits for 
this compound have been qualified as estimated, "UJ". 

The corrected %RSD for semivolatile compound n-nitroso-diphenyl
amine exceeded 30%. No qualification resulted as no positive re
sults were reported for this compound. Corrected %Ds for ace
naphthene, 4,6-dinitro-2-methyl phenol, n-nitroso-diphenylamine, 
pentachlorophenol, 4-methyl-3-chlorophenol, and fluoranthene ex
ceeded 25%. No qualification resulted as no positive results were 
reported for these compounds. 

Resubmitted %Ds for dimethyl phthaiate, diethyl phthaiate, hexa
chlorobenzene, phenanthrene and anthracene are now within 50% D. 
Estimation qualifiers, (UJ), previously applied to the detection 
limits for these compounds in affected samples have been deleted. 



Data Set #3 
Metatrace Case No. S17 & 18 (Volatile) 
Metatrace Case No. 4 (Semivolatile) 

NUS Sample Metatrace 
Number Lab Number 

SH00-RB-NOV08-X AA2174 5 
SH02-TB-NOV08-X AA21749 (VOA only) 
SH02-SU-MW201A AA21742 
SH02-SU-MW201-X AA21743 
SH02-SU-MW202A AA21746 

The corrected %RSD for vinyl chloride exceeded 30%. No qualifi
cation resulted as no positive results were reported for this com
pound. 

No new Form VII was resubmitted for continuing calibration ?#C5900, 
however, the case narrative indicates a change in vinyl chloride 
%D to outside of quality limits. Metatrace should be contacted for 
a copy of the appropriate Form VII. (If the corrected %D for vinyl 
chloride exceeds 50%, its detection limits in all affected samples 
require qualification, "UJ", as estimated.) 

The resubmitted %RSD for semivolatile compound di-n-octyl phthaiate 
is now within the 30% quality criteria. No positive values were 
reported for this compound, consequently, no positive estimation 
qualifiers, (J), had to be deleted. The resubmitted %RSD for n-
nitroso-diphenylamine exceeded 30%. No qualification resulted as 
no positive values were reported for this compound. 

The corrected %D for n-nitroso-diphenylamine exceeded 50%. Detec
tion limits for this compound in affected samples have been quali
fied as estimated, "UJ". The corrected %Ds for hexachlorobutadi
ene, 4-chloro-3-methyl phenol, pentachlorophenol and fluoranthene 
exceeded the 25% quality criteria. No qualification resulted as 
no positive results were reported for these compounds. 

Data Set #4 
(no Metatrace case nos. assigned) 

NUS Sample Metatrace 
Number Lab Number 

SH00-TB-NOV17-X AA22139 
SH03-GWMW-301A AA22136 
SH05-GWMW-0112A AA22140 
SH05-GWMW-013AX AA22141 
SH00-RB-NOV17-X AA22142 
SH00-TB-NOV18-Y AA22143 

There were no resubmissions, and consequently no data changes, for 
this sample set. 



Data Set #5 
Metatrace Case No, 
Metatrace Case No. 

S12-16 (Volatile) 
9 (Semivolatile) 

NUS Sample 
Number 

SH00-RB-NOV12-X 
SH03-SU-MW301A 
SH03-SU-MW3 02A 
SH04-SU-MW402A 
SH04-SU-MW402B 
SH04-SU-MW402C 
SH04-SU-MW401A 
SH04-SU-MW401B 
SH04-SU-MW401C 

Metatrace 
Lab Number 

AA21938 
AA21943 
AA21948 
AA21934 
AA21935 
AA21936 
AA21929 
AA21932 
AA21933 

Some volatile surrogate recoveries for some trip blank analyses are 
now reported as outside of QC limits (excessive). No qualification 
resulted as no positive results were reported for affected samples; 
detection limits are unaffected. 

Corrected %Ds for vinyl chloride exceeded 50%. Consequently, the 
detection limits for vinyl chloride in affected samples have been 
qualified as estimated, "UJ". The corrected %D for total xylenes 
exceeded 25%. No qualification resulted as no positive results 
were reported for this compound. 

Resubmitted data for semivolatile fraction analyses show that the 
corrected %RSD for nitrobenzene is now within quality limits. No 
positive values were reported for this compound, consequently, no 
positive estimation qualifiers, (J), had to be deleted. 

Data Set #6 
Metatrace Case No. 7, 8 & 9S (Volatile) 
Metatrace Case No. 10 (Semivolatile) 

NUS Sample 
Number 

S400-RB-NOV10-X 
SH400-TB-NOV11-X 
SH06-SS-SS603-A 
SH06-SS-SS604-A 
SH02-SU-MW203A 
SH06-SU-MW601A 
SHO6-SS-SS601A 
SH06-SS-SS602A 

Metatrace 
Lab Number 

AA21846 
AA21845 
AA21850 
AA21851 
AA21852 
AA21847 
AA21848 
AA21849 

(VOA only) 

Resubmitted data show that the %RSD for vinyl chloride and total 
xylenes exceeded 50%. Detection limits (not previously qualified), 
in affected samples have been qualified, "UJ", as estimated. Cor
rected %Ds for methylene chloride and chloroethane exceeded 25%. 
No qualification resulted as no positive results were reported for 



these compounds. 

The corrected %D resubmitted for the semivolatile compound penta
chlorophenol exceeded the 25% quality criteria. No qualification 
resulted as no positive results were reported for this compound. 

Please do not hesitate to contact me if you have any questions re
garding this review. 
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APPENDIX G 

Please note that the analytical data base refers to "Phase I" and "Phase II" data sets. 

These correspond to "Round I" and "Round 11" data referred to In the text. 
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BASE BACKGROUND STATISTICAL ANALYSIS 

SUBSURFACE SOILS AND GROUNDUATER 



KtATISTICAL ANALYSIS TOR SAMPLE TYPE: (PHASE I ) SH12 BASE BACKGROUND - GROUND HATER 

PP « OE DffFECTS / 
NO CAS NO COMPOUND « OP SAMPLES 

16 SBL8NIUM ' 1 
CHLORIDE 1 
NITRATE ( a s N) 1 
SULFATE 1 
TDS 1 
FLUORira 1 
BROMIDE 1 
RADIUM 2 2 8 ( p C i / g ) 1 

MINirniM 
DCTECTED OONC. 

4.i7ee 
9e.79ee 
6f..9ee0 
62.4000 

796-0000 
0.8200 
0.5000 
1.8000 

MAXIMUM 
DETECTED CXDHC. 

4.1700 
90.7000 
65.9000 
62.4000 

796.0000 
0.8200 
0.5000 
1.8000 

AVERAGE STD. DEVIATION 

4.1700 
90.7000 
65.9000 
62.4000 

796.0000 
0.6200 
0.5000 
1.8000 

0.0000 

o.oooe 
0.0000 
Ok nnnfk 

0.0000 
U.xPtnJV 

0.0000 
a AOAA 

GEOMETRIC MKi 

4.1700 
90.7000 
65.9000 
62.4000 

796.0000 
0.8200 
0.5000 
1.8000 

[/^ 



STAT 

PP 
NO 

aen 
3 
6 
10 
12 
15 
16 
24 

ISTICAL AW 

CAS NO 

117-81-7 

Id^YSIS VUK SAMPLE TYPE: (PHASE I ) 

OOHPOUND 

BIS(2-BTHYUIBXYL)PlfrHAUTE 
ARSENIC 
OOffiMIUM 
OOPPBR 
l^AD 
MERCURY 
NICKEL 
ZINC 

SH12 

CATION EXCHANGE CAPACITY MEQ/IOOG 
GANtt EMITTERS TO 232 ( p C l / g ) 
GAM1A EMITTERS RA 2 2 8 ( p C l / g ) 
GAttIA EMITTERS RA 2 2 6 ( p C l / g ) 

BASE BACKGKOUNU • 

It OK 

n 

1 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 

OE 
UETKCTS 
SAMPLES 

/ 

- SUBSURFACE 

MINIMUM 
DETECTED CONC. 

80.0000 
1.7000 
9.0000 

20.0000 

0.4000 
13.4000 
27.4000 
10.6000 
0.8000 
0.7000 
0.6000 

SOII£ 

MAXIMUM 
DETECTED OONC. 

80.0000 
2.0000 

10.9000 
32.1000 

6.0000 
0.4000 

27.7000 
36.2000 
10.6000 
0.9000 
1.0000 
0.8000 

AVERAGE STD. DEVIATION 

80.0000 
1.8500 
9.9500 

26.0500 
5.8000 
0.4000 

20.5500 
31.6000 
10.6000 
0.6500 
0.8500 
0.7000 

e.eeeo 
0.1500 
0.9500 
6.0500 

0.0000 
7.1500 
4.4000 

0.0500 
O.lbOO 
0.1000 

GEGHSTRIC MEAN 

Ov. W W 
1.8439 
9.9045 

25.3377 
5.7965 
0.4000 

19.2660 
31.4941 
10.6000 
0.8485 
0.8366 
0.6928 



PHASE I GROUNDWATER STATISTICAL ANALYSIS - SITE BY SITE 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: SHEPPARO AFB (PHASE 1 ) SHe2 GROUNDUATER 

PP 
NO CAS NO (XX1P0UND 

« OF DETECTS / MINIMUM MAXIMUM 
» OF SAMPLES DFTECTED OONC. DCTECTED CONC. AVERAGE STD. DEVIATION GECnETRIC MEAN 

IB SELENIUM 
CHLORIDE 
NITRATE (aa H) 
SULFATE 
TDS 
BROMIDE 

7332. e w e 
sa.eeee 

1197.eeee 
11788.eeee 

2.5e0e 

1.6000 
7335.eeee 
58.60(W 

18542. eeee 
15.eeee 

7333.seee 
58.eeee 

2e4i.eeee 
15165.eeee 

8.75ee 

0.0000 
i.seee 
e.eeee 

844.eeee 
3377.eeee 

6.25ee 

I.eeee 
7333.4998 

1858.3177 
14784.2178 

6.1237 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: SHEPPARD AFB (PHASE I ) S H e 3 GROUNDWATER 

COMPOUND 
PP 
NO CAS NO 

« OF DETECTS / MINIMUM MAXIMUM 
B OF SAMPLES DETECTED CBNC. DETECTED OONC. AVERAGE STD. DEVIATION GEOHKTRIC MEAN 

66B 117-81-7 BIS(2-ETHYLHEXYL1PHTHALATE 
18 COPPER 
18 SELENIUM 
24 ZINC 

CHLORIDE 
NITRATE (as N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 

3.eeee 
164.eeee 
5.8268 

ie2.eeee 
617,0000 
e.26ee 

291.eeee 
2914.eeee 

2.ieee 
2.9686 

3.0000 
164.0866 
5.8266 

164.6666 
617,0000, 
6.2666 

291.6868 
2914.6866 

2.1008 
2.9vvO 

3.0000 
164.6888 
5.8266 

163.6666 
617.6666 
6.2666 

291.6666 
2914.6888 

2.1666 
2.9666 

0.8886 
0.0666 
0.0000 
1.0008 
8.6888 
v .VfJfJXJ 
a A A o a 

e.eeee 
0.0000 
e.eeee 

3.000O 
164.6666 
5.8206 

162.9951 
617.6666 
6.2666 

291.eeee 
2914.6666 

2.1666 

^ 



STATISTICAL 

PP 
NO 

# 
SIS FOR SAMPIJ. TYPE: (PHASE I ) !-.H04 

CAS NO OOHPOUND 

fiRDtlND WATER 

« OP HETECTE / 
fl OF SAMPLES 

1 
1 
3 
4 
1 
4 
4 
3 
2 
4 
2 

d 
MINIMUM " 

DETECTEIi (XINC. 

7.0000 
2.0000 
1 , TnfvV 

2529.0000 
6.6300 
1.3000 

954.0000 
1123.0000 

5.2000 
14.1000 

241.0000 

^ 

y MAXIMUM 
DETECTED (XWC. 

7.0000 

17.0000 
3650.0000 

6.6300 
9.7000 

1608.0000 
14408.0000 

6.9000 
23.1000 

279.0000 

AVERAGE 

7,0000 
0 AAOA ^ . W 1 7 V 

12.5000 
3119.7500 

6.6300 
4.8500 

1306.2500 
8599.6667 

6.0500 
17.6750 

260.0000 

STD. DEVIATION 

0.0000 
0.0000 
4.1433 

397.4867 
0.0000 
3.0606 

297.5822 
5550.39.T9 

0.8500 
3.3811 

19.0000 

GEOMETRIC MIAN 

7.0000 
2.0000 

11.7118 
3093.6109 

6.6300 
3.8481 

1271.5256 
5497.3886 

5.9899 
17.3726 

259.3048 

3 
12 
18 

ARSENIC 
L£AD 
SELENIUM 
CHLORIDE 
CYANIDE UG/L 
NITRATE ( a s N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 
PHOSPHATE. TOTAL UG/L 

CO 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE I) SH05 GROUND WATER 

OOKPOUKD 
PP 
NO CAS NO 

n OF DETECTS / MINIMUM MAXIMUM 
« OF SAMPLES DETECTED OONC. DETECTED OONC. AVERAGE 

110.0000 
6.0000 
4.0000 
8,0000 
12.0000 
104.5333 
283.4143 
35.7000 
146.2429 

2480.7143 
0.7900 
1.2714 

171.2250 

STD. DEVIATION 

0.0000 
V. 000V 

0.0000 
0.0000 
0.0000 

101.8288 
155.3558 
21.7208 
58.8658 

3fl.̂ S.4692 
0.0589 
0.4174 

166.5796 

GBOMBTRIC MEAN 

iie.oeoe 
6.0000 
4.0000 
O.0OOO 
12.0000 
61.9612 
228.9642 
27.9538 
127.6075 
1298.7669 

0.7878 
1.1883 

112.2058 

668 

8 
16 

117-81-7 BIS(2-rnmi1KXYL)PKn<AUTE 
117-84-0 DI-N-OCTYL PmWAIATB 

ARSENIC 
CAmiUM 
CHROMIUM 
NICKEL 
CHLORIDE 
NITRATE ( a a N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 
PHOSPHATE, TOTAL U G A 

110.0000 
6.0000 
4.0000 
8.0000 
12.0000 
22.0000 
43.9000 
B.7000 
33.7000 
330.0000 
0.7300 
0.5500 
44.1000 

110.0000 
A AAAA 

A AAAA 
n AAA£k 

12.0000 
248.0000 
591.0000 
72.8000 
237.0000 

11343.0000 
0.8700 
1.8000 

456.0000 



jUmL S T A T I S T I C A L m 

PP 
NO CAS NO 

3 
10 
12 
16 
18 

U.Y8I8 FOR 8AMPU TYPE: (PHASE I ) SHO? GROUND WATER 

« OF DETECTS / 
OIMPOUND « OF SAMPLES 

ARSBNIC 1 
OOPPBR 1 
LEAD 1 
NICKEL 2 
SEUmiUM 1 

^ 

MINIMUM 
DrrECTBD OONC. 

5.0000 
vKf.XfWXf 
1 t AAAA 

38-2000 
3.0000 

^ 

HAXIHUM 
DBTBCTBD OONC. 

5.0000 
A A A A A A 

DO. WWV 
13.0000 

168.0000 
3.0000 

AVERAGE 

5.0000 
60.0000 
19.0000 

103.1000 
O.000O 

STD. DEVIATION 

9.0000 
9.0000 
0.0000 

64.9000 
0.0000 

GBOHBTRIC HBAH 

D.0099 
00.9090 
13.0000 
80.1099 

«5>0VVW 

o 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE 1 ) SH08 GROUND WATER 

P P * OF DETECTS / MINIMUM MAXIMUM 
NO CAS NO OOHPOUND It UF SAMPLES DETECTED OONC. DrTECTKD OONC. AVERAGE STD. DEVIATION G B O H m t l C HEAN 

3 ARSENIC 1 4.1800 4.1800 4.1800 0.0000 4.1800 
IB SELENIUM 1 2.6300 2.6300 2.6300 0.0000 2.6300 



S T A T I S T I C A ^ H 

PP 
NO CAS NO 

k^YSIS FOR SAHPLE TYPE: (PHASE 

OOHPOUND 

CHUntlDB 
NITRATE ( a a N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 
RADIUM 2 2 6 ( p C l / g ) 
RADIUM 2 2 8 ( p C i / g ) 

I ) SHI 1 GROUND WATER 

« OF 
» OF 

1 
I 
1 
1 
1 
1 
1 
1 

DETECTS / 
SAMPLES 

^ 
MINIMUM 

DETECTED OONC. 

7370.0000 
2.7000 

2254.0000 
14635.0000 

6.7000 
21.6000 

2.4000 
3,4000 

1 
MAXIMUM 

DETECTED CONC. 

7370.0000 
2.7000 

2254.0000 
14635.0000 

6.7000 
21.6000 

2.4000 
3.4000 

AVERAGE STD. DEVIATION 

7370.0000 
2.7000 

2254.0000 
14635.0000 

6.7000 
21.6000 

2.4000 
3.4000 

• 0,0009 
0.0000 
0.0000 
0.0000 
A A A A A 

V .vvKTV 
A A A A A 
W. WWW 

0.0000 
0.0000 

GEOMETRIC HEAN 

7370.0000 
2.7000 

2254.0000 
14fi3,'(.OO0O 

6.7000 
21.6000 

2.4000 
3.4000 

<y 



PHASE II GROUNDWATER STATISTICAL ANALYSIS - SITY BY SITE 

\3 



STATISTICAL ANALYSIS FOR SAHPU TYPE: (PHASE I D SH02 GROUND WATER 

PP 
NO 

70B 
67B 
3 
8 
18 

CAS NO 

84-66-2 
85-68-7 

OOHPOUND 

DIKTOYL PHTHALATE 
BUTYL BENZYL PHTHAIATE 
ARSENIC 
CHROHIUM 
SELENIUM 

« OF DETECTS / 
It OF SAMPLES 

MINIMUM 
DETECTED OONC. 

MAXIMUM 
DETECTED OONC. AVERAGE STD. DEVIATION GEOHKTRIC MEAN 

2.0000 
12.0000 
4.2000 

45.0000 
2.5000 

2.0000 
12.0000 

109.0000 
45.0000 
2.5000 

2.0000 
12.0000 
49.7000 
45.0000 
2.6000 

e a£uu3k , u W v 

0.0000 
43.7074 
e a o o A .VXPOV 

e ftft/m . v W J v 

. W W 
1^ . W W 
24.9918 
45.0000 
2.5000 



STATISTICAL ANALYSIS FOR SAHPLE TYPE: (PHASE II) SH03 GROUND WATER 

PP It OF DETECTS / HINIMUM MAXIMUM 
NO CAS NO OOHPOUND It OF SAMPLES DETECTED OONC. DETECTED CONC. AVERAGE STD. DEVIATION OBOHRTRIC HBAN 

3 ARSENIC 2 
16 NICKEL 1 

RADIUM 226 (pCi/L) 1 
RADIUM 228 (pCi/L) 3 

5.9000 
26.0000 
3.5000 
2.2000 

20.3000 
26.0000 
3.5000 
4.4000 

13.1000 
26.0000 
3.5000 
3.2000 

7.2000 
A AAAA W. W W 
0.0000 
0.9092 

10.9439 
O d A<^AA 

^0.9090 3.5000 
3.0737 



STATISTICAL ANALYSIS FOR BAHPLB TYPE: (PHASE I I ) SH04 GROUND WATER 

P P fl OF DETECTS / MINIMUM MAXIMUM 
NO CAS NO OOHPOUND fl OF SAMPLES DETECTED OONC. DETECTED OONC. AVERAGE STD. DEVIATION GEOMETRIC HBAN 

4V 7 1 - 4 3 - 2 BENZENE 1 5.0000 5.0000 5.0000 0.0000 5.0000 
3 ARSENIC 1 10.6000 10.8000 10.8000 0.0000 10.8000 
e CHROHIUM 1 7.0000 7.0000 7.0000 0.0000 7.0000 
18 SELENIUM 1 5.8000 5.8000 5.8000 0.0000 5.8000 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE II) SH05 GROUND WATER 

PP « OF DETECTS / MINIMUM MAXIMUM 
NO CAS NO COMPOUND « OF SAMPLES DETECTED OONC. DETECTED CX)NC. AVKRAGE STD. DEVIATION GEOHBTRIC MEAN 

87V 79-01-6 TRICHLOROBIHBNE 1 3.0000 3.0000 3.0000 0.0000 3.0000 
8 CHROHIUM 2 105.0000 1850.0000 977.5000 872.5000 440.7380 
16 NICKEL 2 44.0000 161.0000 102.5000 58.5000 84.1665 

CP 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE II) SH07 GROUND WATER 

PP fl OF DETECTS / MINIMUM MAXIMUM 
NO CAS NO OOHPOUND fl OF SAMPLES DETECTED CONC. DETECTED CONC. AVERAGE STD. DEVIATION OBOHBTRIC HBAN 

8 CHROMIUM 1 500.0000 500.0000 500.0000 0.0000 500.0000 
16 NICKEL 1 372.0000 372.0000 372.0000 0.0000 372.0000 



STATISTICAL ANALYSIS FOR SAHPU TYPE: (PHASE I I ) SH08 GROUND WATER 

CAS NO OOHPOUND 
PP 
NO 

» OF DETECTS / MINIMUM MAXIMUM 
fl OF SAMPLES DETECTED OONC. DETECTED CONC. 'ERAGE STD. DEVIATION 

1.5000 
1.0000 
1.0000 
1 AAAA J . W W 
0.7000 
2.6000 
0.2100 
0.1500 
0.4200 
1.9000 
16.0000 
16.0000 
5.7000 

A ^ AArt 

V . *JUW A AAA/*. 

O. W W A AAA£k 
A AAArt 
V, W W 
A AAAA V. W W 
0.1000 
0.0000 
A AAAA V , W W 
A A A A A 

0.1000 
2.0607 
0.0000 
0.0000 

GBOHBTRIC MEAN 

1.4142 
1.9999 
1.0000 
1.0000 
0.7000 
2.5980 
0.2100 
0.1500 
0.4200 
1.8973 
15.8583 
16.0000 
5.7000 

4V 
lOV 
87V 
68B 
70B 

71-43-2 
107-06-2 
79-01-6 
84-74-2 
84-66-2 
319-84-6 

103P 319-85-7 
lOOP 76-44-8 

72-54-8 
91P 57-74-9 
3 
16 
16 

BBNZBNB 
1.2-DICHU)R0rrHANB 
TRICHLOROBTOENE 
DI-N-BUTYL PHTHAUTB 
DIBIHYL PHTHAUTB 
ALPHA-CHLORQANE 
BETA-BHC 
HEPTACHLOR 
4.4--DDD 
OAfttt CHLORDANB 
ARSENIC 
NICKEL 
SELENIUM 

.Wrox) 
1 AAAA 

1.0000 
1.0000 
0.7000 
2.5000 
0.2100 
0.1500 
0.4200 
1.8000 
13.1000 
16.0000 
5.7000 

2.0000 
,0000 
.WWW 
.0000 
.7000 
.7000 

0.2100 
0.1500 
0.4200 
2.0000 
17.7000 
1 a AAA/fc 
l o . W W W W 

5.7000 

n 



STATISTICAL ANALYSIS FOR SAHPLB TYPE: (PHASE II) SHll GROUND WATER 

PP fl OF DETECTS / MINIMUM MAXIMUM 
NO CAS NO OOHPOUND fl OF SAMPLES DETECTED OONC. DBTECTED OONC. AVERAGE STD. DEVIATION GBOHBTRIC HBAN 

RADIUM 226 (pCl/L) 1 2.3000 2.3000 2.3000 0.0000 2.3000 

QJ 



STATISTICAL ANALYSIS FDR SAMPLE TYPE: (PHASE ID SH13 GROUND WATER 

PP fl OF DETECTS / HINIMUM MAXIMUM 
NO CMS NO OOHPOUND fl OF SAMPLES DETECTED OONC. DETECTED OONC. AVERAGE STD. DEVIATION GBOHBTRIC MEAN 

4V 71-43-2 BENZENE 1 1.0000 1.0000 1.0000 0.0000 1.0000 

0/ 



PHASE I SURFACE SOIL STATISTICAL ANALYSIS - SITE BY SITE 

a3 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE 

PP 
NO CAS NO COMPOUND 

66B 1 1 7 - 8 1 - 7 BI6(2-BTHYUIEXYL)FHTHAUTB 
3 ARSENIC 
8 CHROMIUM 
10 COPPER 
12 LEAD 
15 MERCURY 
16 NICKEL 
24 ZINC 

I ) SH02 

fl 
tt 

3 
3 
3 
3 
3 
3 
1 
3 

SURFACE 

OF 
OF 

KOIU; 

DETECTS / 
SAMPLES 

MINIMUM 
DETECTED OONC. 

60.0000 
1.7000 
7.5000 

15.4000 
0.9200 
0.3000 

12.2000 
22 . ime i 

MAXIMUM 
DETECTED OONC. 

100,0000 
3.5000 

63.5000 
38.2000 
21.9000 

0.3000 
12.2000 
35.5000 

AVERAGE STD. DEVIATION 

76.6667 
2.7000 

28.7000 
23.5667 
13.4400 
0.3000 

12.2000 
27.9667 

16.9967 
0 .7483 

24.8022 
10.3706 
9.0334 
0.0000 
0.0000 
5.5960 

GEOMETRIC MEAN 

74.8887 
2.6840 

19.3020 
21.6870 

7.0646 
0.3000 

12.2000 
27.4278 

CU 



STATISTICAI^ 

m 
NO CAS NO 

3 
5 
8 
10 
12 
16 
16 
24 

| Y S I S FOR SAMPLE TYPE: (PHASE I ) SH03 SURFACE SOILS 

* » OF DETECrS / 
OOHPOUND fl OF SAMPIJS 

ARSENIC 1 
BERYLLIUM 1 
CHROHIUM 1 
COPPER 1 
LEAD 1 
MERCURY 1 
NICKEL 1 
ZINC 1 

1 
MINIMUM ^ 

DETECTED OONC. 

1.90^0 
0.9000 

36.7000 
26.2000 
31.8000 

0.3000 
30.5000 

1 
^ MAXIMUM 

DETECTED OONC. 

1.9000 
A f l A A A V . ffWWW 

35.7000 
26.2000 
31.8000 

0.3000 
30.5000 
60.3000 

AVERAGE STD. DEVIATION 

1.9000 
0.9000 

35.7000 
26.2000 
31.8000 

0.3000 
AA r/fc/v/> 

60.3000 

0.0009 
9.9999 
A AAAA O . W W 

0.0000 
9.9999 
0.0000 
A ACUIA W.WWWtJ 

0.0000 

GEOMETRIC MB 

1.9000 
0.9000 

35.7000 
26.2000 
31.8000 

0.3000 
30.5000 
60.3000 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE 

PP 
NO CAS NO 

69B 1 1 7 - 8 4 - 0 
3 
5 
B 
10 
12 
15 
16 
24 

OOHPOUND 

DI-N-OCTYL PKTHAIATE 
ARSENIC 
BERYLLIUM 
CHROHIUM 
OOPPBR 
LEAD 
MERCURY 
NICKEL 
ZINC 

I ) SH04 SURFACE SOILS 

« OF DffTECTS / 
fl 

1 
2 
2 
2 
2 
2 
2 
2 
2 

OF SAMPLES 
MINIMUM 

DETECTED OONC. 

CA AAAA UV7. W W 

2.4000 
1.2000 

12.7000 
5.5000 

13.8000 
0.2000 

12.6000 
25.4000 

MAXIMUM 
DETECTED OONC. 

60.0000 
3.9000 
1.7000 

17.9000 
5.9000 

16.6000 
0.4000 

19.5000 
29.8000 

AVERAGE STD. DEVIATION 

o a A A A A DW.WWWW 

3.1600 
1.4500 

15.3000 
5.7000 

15.2000 
A 'lOAA V . O v W 

16.0500 
27.6000 

0.0000 
0.7500 
0.2500 
2.6000 
0.2000 
1.4000 
0.1000 
3.4500 
2.2000 

OEOHBTRIC MEAN 

60.9000 
3.0694 
1.4282 

15.0774 
5.6964 

15.1353 
0.2828 

15.6748 
27.5121 

CD 



STATISTICAL 

PP 
NO 

/UjMjK IS FOR SAMPLB TYPE: (PHASE I) SH06 SURFACE SOILS 

CAS NO OOHPOUND 
fl OF DETECTS / 
fl OF SAMPLES 

4 
4 
1 
4 
4 
4 

MINIMUM ^ 
DETECTED OONC. 

3.4000 
0.8500 
1.0000 

11.0000 
11.7000 
9.6000 

i ^ MAXIMUM 
DETECTED OONC. 

6.1000 
1.1000 
1.0000 

19,0000 
13.7000 
16.0000 

AVERAGE STD. DEVIATION 

4.7250 
0.9875 
1,0000 

15.7500 
12.4250 
13.4000 

1.2774 
0.0893 
A AAAA W.WvWw 

3.1125 
0.7980 
2.4454 

GEOMETRIC MEAN 

4.5491 
0.9833 
1.0000 

15.4126 
12.4000 
13.1554 

3 
5 
6 
a 
12 
16 

ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
LEAD 
NICKBL 

Q) 



STATISTICAL ANALYSIS FOR SAMl 

PP 
NO 

66B 
39B 
84B 
3 
6 
8 
10 
12 
15 
16 
IB 
20 
24 

CAS NO 

117-81-7 
206-44-0 
129-00-0 

'LE TYPE: 

COMPOUND 

(PHASE 

BI S (2-ETWmEXYL) PHTHALATE 
FLUORANTHENE 
PYRENE 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SODIUM 
ZINC 

I ) SH08 

fl 

« 

1 
1 
1 
2 
1 
2 
2 
2 
2 
2 
1 
1 
2 

SURFACE 

OF 
OF 

S O I I ^ 

DETECTS / 
SAMPLES 

MINIMUM 
DETECTED OONC. 

60.0000 
80.0000 
80.0000 

3.0000 
34.3000 
10.0000 
24.8000 
32.4000 

0.2100 
12.3000 
0.9000 

260.0000 
33.4000 

MAXIMUM 
DETECTED IXINC. 

60.0000 
80.0000 
80.0000 

5.3000 
34.3000 

840.0000 
110.0000 
180.0000 

0.6000 
38.4000 
0.9000 

260.0000 
450.0000 

AVERAGE STD. DEVIATION 

D H . WW00 

80.0000 
80.0000 

4.1500 
34.3000 

425.0000 
67.4000 

106.2000 
0.4050 

25.3500 
0.9000 

260.0000 
241.7000 

A A A A A 
T J . fJXPrrCf 

A A A A A W .OTTOW 

0.0000 
1.1500 
0.0000 

415.0000 
42.6000 
73.8000 

0.1950 
13,0500 

A AAAA W. W W 
A AAAA O . W W 

208.3000 

GEOMETRIC MEAN 

AA fltfUkA 
DO. WVW 
80.0000 
80.0000 

3.9874 
34.3000 
91.6515 
52.2302 
76.3675 

0.3549 
21.7329 
0.9000 

OCA A/fc/̂ /̂  
^ D O , W W 

122.5969 

OJ 
CP 



# 
STATISTICAL ̂ B S I S FOR SAMPLE TYPE: (PHASE I) SH09 SURFACE SOILS 

PP « OF DETECTS / MINIMUM MAXIMUM 
NO CAS NO OOHPOUND « OF SAMPLES DETECTED OONC. DETECTED CONC. AVERAGE STD. DEVIATION GEOMETRIC HBAN 

QJ 



PHASE II SURFACE SOIL STATISTICAL ANALYSIS - SITE BY SITE 

30 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE II) SH02 SURFACE SOILS 

PP 
NO CAS NO OOHPOUND 

tt OF DETECTS / 
fl OF SAMPLES 

MINIMUM 
DETECTED OONC. 

MAXIMUM 
DETECTED OONC. AVERAGE STD. DEVIATION GEOMETRIC HBAN 

93P 72-55-9 4.4'-DDB 
% HOISniRB 
PH 
TOC 

1 
13 
13 
1 

ZO. WWJ 
0.1000 
6.1000 

10000.0000 

25.0000 
13.4000 
8.3000 

10000.0000 

25.0000 
2.7462 
7.5077 

10000.0000 

0.0000 
3.4640 
0.5269 
0.0000 

25.0000 
1.3541 
7.4879 

IWWWW. wwww 

uJ 



STATISTICAL ANALYSIS fOR SAHPU TYPE: (PHASE II) SH03 

PP 
NO CAS NO OOHPOUND 

3 SURFACE SOILS 

tt OF DETECTS / 
tt OF SAMPLES 

1 
1 
4 
4 
1 
2 
4 
4 
1 

MINIMUM 
DETECTED OONC. 

17.0000 
200.0000 

36.0000 
19.0000 

150.0000 
100.0000 

4.0000 
5.6000 

15000.0000 

MAXIMUM 
DETECTED OONC. 

17.0000 
200.0000 

65.0000 
170.0000 
150.0000 
270.0000 

20.9000 
7.5000 

15000.0000 

AVERAGE STD. DEVIATION 

17.0000 
A A A A A A A 
Z W W . WWWW 

67.0000 
84.2500 

150.0000 
185.0000 

8.8750 
6.7000 

15000.0000 

0.0000 
A A A A A 9.DWWW 

17.9583 
54.5665 

A A A A A W.WWWW 

85.0000 
7.0233 
0.7906 
A A A A A W.WWWW 

GBOHBTRIC HBAN 

17.0000 
O A A A A A A £ W . W W 

54.3045 
64.7054 

150.0000 
164.3167 

6.8541 
6.6520 

15000.0000 

104P 319-86-8 
loop 76-44-6 
92P 50-29-3 

72-55-9 
60-57-1 
57-74-9 

93P 
90P 
91P 

DELTA-BHC 
HEPTACHLOR 
4,4'-DDT 
4.4'-DDE 
DIELDRIN 
GAItIA CHLORDANB 
X N0IS1VRB 
m 
TOC 

0/ 



STAT 

PP 
NO 

68B 
74B 
73B 
84B 

lOlP 
92P 

93P 
91P 
3 
6 
6 
8 
10 
12 
15 
16 
19 
24 

ISTICAL AW 

CAS NO 

84-74-2 
205-99-2 
50-32-8 
129-00-0 
319-84-6 
1024-57-3 
50-29-3 
72-54-8 
72-55-9 
57-74-9 

LLYSIS FOR SAMPLE lYPE: (PI 

OOHPOUND 

DI-N-BUTYL PHTWAIATE 
BENZO(B)FUK)RAKniENE 
BBNZO(A) PYRENE 
PYRENE 
ALPHA-CHLORDANE 
HEPTACHLOR EPOXIDE 
4.4'-DDT 
4.4--DDD 
4 .4-DDE 
GAMIA CHLORDANE 
ARSENIC 
BERYLLIUM 
CAOIIUM 
CHROHIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SILVER 
ZINC 
X MOISTURE 
PH 
CATION EXCHANGE CAPACITY 
TOC 

lASE I I ) SH08 

fl 
« 

3 
1 
1 
2 
1 
1 
3 
1 
2 
1 
3 
3 
3 
3 
3 
3 
1 
3 
2 
3 
3 
3 

(MEQ/IOOG) 1 
1 

SURFACE SOILS 

OF DETECTS / 
OF SAMPLES 

MINIMUM 
DETECTED OONC. 

270.0000 
65.0000 
54.0000 
31.0000 

2300.0000 
42.0000 
61.0000 
50.0000 
56.0000 

2900.0000 
1.6000 
0.4900 
0.6100 
9.5000 
Q A A A A D.WWWW 

14.7000 
1.7000 
8.3000 
1.1000 

28.9000 
12.1000 

a Q A A A D . O v D v 

24.5000 
9100.0000 

MAXIMUM 
DETECTED OONC. 

550.0000 
65.0000 
54.0000 
AO A A A A ^ ^ . W W W W 

2300.0000 
42.0000 

1100.0000 
50.0000 

1400.0000 
2900.0000 

n A A A A J . W W W W 
A A A A A XJ, DWtTO 

1.6000 
16.5000 
15.4000 
89.0000 

1.7000 
12.3000 
2.4000 

99.8000 
18.5000 
7.6000 

24.5000 
9100.0000 

AVERAGE STD. DEVIATION 

366.6867 
65.0000 
54.0000 
36.5000 

2300.0000 
42.0000 

697.0000 
50.0000 

728.0000 
2900.0000 

2.4333 
0.5500 
1.1033 

12.7667 
11.4333 
46.4667 

1.7000 
9.9333 
1.7500 

62.2000 
16.0333 
7.1667 

24.5000 
Q 1 A A A A A A 

129.7005 
0.0000 
O. tkOAtX • 

5.5000 
0.0000 
0.0000 

455.0436 
A A A A A 

672.0000 
0.0000 
0.6018 
0.0455 
0.4042 
2.8767 
3.0445 

31.2737 
0.0000 
1.7133 
0.6500 

29.1041 
2.8111 
0.3300 
0.0000 
A A A A A W . W W W 

GBOHBTRIC HB 

346.4401 
65.0000 
54.0000 
36.0832 

O O A A A A A A £ O W . W W 

42.0000 
396.6448 

50,0000 
280.0000 

O O A A A A A A ^9WW.WWWW 

2.3489 
0.5480 
1.0239 

12.4462 
11.0326 
36.0129 

1.7000 
9.7931 
1.6248 

55.0683 
15.76.'» 
7.1591 

24.5000 
9100.0000 

c>J 



PHASE I SUBSURFACE SOIL STATISTICAL ANALYSIS - SITE BY SITE 

3S 



S T A T I S T I C A I ^ 

PP ^ 
NO CAS NO 

3 
5 
8 
12 
16 
24 

k Y S I S FOR SAMPU TYPE: 

r 

ARSBNIC 
BBRYU^Iim 
CHROMIUM 
LEAD 
NICKBL 
ZINC 

OOHPOUND 

(PHASE I) SH02 

CATION EXCHANGE CAPACITY MEQ/IOOG 

« 
fl 

4 
4 
4 
4 
4 
2 
2 

SUBSURFACE SOILS 

OF 
OF 

DETECTS 
SAMPLES 

/ 
J 

MINIMUM ^ 
DETECTED OONC. 

1.2000 
0.5200 

14.0000 
2.5800 

16.0000 
55.0000 
5.4000 

1 
^ MAXIMUM 

DETECTED OONC. 

2.5700 
1.4000 

O C A/fc/Wfc 
^O.WWWW 
12.6000 
24.0000 
65.0000 
7.6000 

AVBRAQB STD. DEVIATION 

1.8625 
0.8125 

20.7500 
6.7450 

20.2500 
60.0000 
6.5000 

0.4849 
0.3522 
5.3561 
3.6482 
3.7668 
6.0000 
1.1000 

GBOHBTRIC HBAN 

1 .7»7b 
6.7485 

20.0276 
6.7961 

19.8951 
59.7913 
6.4062 

cn 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE I ) SH03 SUBSURFACE SOILS 

PP 
NO 

3 
5 
8 
12 
16 
24 

CAS NO 

ARSBNIC 
BERYLLIUM 
CHROHIUM 
LEAD 
NICKBL 
ZINC 

COMPOUND 

CATION EXCHANGE CAPACITY MEQ/IOOG 

fl 
fl 

3 
3 
3 
3 
3 
3 
1 

OF 
OF 

DETECTS / 
SAMPLES 

MINIMUM 
DETECTED OONC. 

1.6700 
1.0000 

29.0000 
4.1000 

QA A A A A OW. W W 

54.0000 
38.8000 

MAXIMUM 
DETECTED OONC. 

3.5600 
2.4000 

34.0000 
5.7000 

37.0000 
Q A A A A A 

38.8000 

AVERAGE STD. DEVIATION 

2.5367 
1.5000 

31.6667 
5.0667 

34.3333 
63.3333 
n o Q A A A 

0.7795 
0.6377 
2.0548 
0.6944 
3.0912 

11.8134 
A A A A A W . W W W 

GEOMETRIC MBAN 

2.4186 
1.3820 

31.5991 
5.0159 

34.1881 
62.3099 
38.8000 

6~ 



STATISTICAJM 

• 
NO CAS NO 

3 
5 
6 
8 
10 
12 
15 
18 
19 
24 

|LYSIS FOR 1 

f 

ARSENIC 
BERYLLIUM 
CAEHIUM 
CHROHIUM 
OOPPBR 
LEAD 
MERCURY 
NICKBL 
SILVER 
ZINC 

SAMPLE TYPE: 

COMPOUND 

(PHASE I ) SH04 

CATION EXCHANGE CAPACITY MEQ/IOOG 

fl 
fl 

8 
9 
2 
9 
4 
9 
2 
9 
1 
7 
3 

SUBSURFACE 

OF 
OF 

DETECTS 
SAMPLES 

SOILS 

/ 
m 

M I N I M U M ^ 
DETECTED OONC. 

A Q A A A D . O D D D 

1.1000 
1.0000 

I A A A A A O D . D D W W 

7.2000 
1.5200 
0.2000 

27.0000 
10.9000 
40.6000 
27.6000 

1 
MAXIMUM 

DCTECTED OONC. 

c Q A A A O.OWWW 

2.2000 
1.1000 

47.6000 
12.0000 
14.8000 
0.2000 

42.3000 
10.9000 
63.0000 
38.6000 

AVERAGE STD. DEVIATION 

3.0112 
1.4889 
1.0500 

36.8444 
9.5600 
7.7156 
0.2000 

33.2444 
10.9000 
55.0714 
31.7333 

1.4526 
0.3635 
0.0500 
6.5639 
1.7110 
3.9104 
0.0000 
4.6087 
0.0000 

13.8057 
4.8890 

GBOHBTRIC HEAN 

2.6299 
1.4469 
1.0488 

36.2864 
9.3946 
6.5870 
A O A A A 
W . £WWW 

32.9408 
10.9000 
53.5235 
31.3784 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE I ) SH05 SUBSURFACE S O I L S 

P P 
NO CAS NO OOHPOUND 

« OF DCTECrS / 
tt OF SAMPLES 

9 
9 
9 
9 
8 
8 
9 

MINIMUM 
DCTECTED OONC. 

1.3000 
6.6000 
6.5000 
2.4000 
9.1099 

10.3000 
17.9000 

MAXIMUM 
DCTECTED OONC. 

5.7000 
*tx 1 A A A I O , oWWW 

34.9000 
59.0000 

0.2000 
*)! OAAA O l . !7DDv 

1 I A AAAA 

AVERAGE STD. DEVIATION 

2.7333 
10.7556 
12.0444 
12.0444 
0.1875 

17.2375 
46.5556 

1.3540 
3.2531 
8.4210 

16.9408 
0.0331 
6.2498 

32.8065 

GBOHBTRIC HBAN 

2.4430 
10.3124 
10.3452 
6.8423 
0.1834 

16.2905 
38.7261 

3 
8 
10 
12 
15 
16 
24 

ARSBNIC 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

CP 



STATISTICAL 

PP 
NO 

m IS FOR SAHPLE TYPE: (PHASE I) SH06 SUBSURFACE SOII£ 

CAS NO OOHPOUND 

ARSBNIC 
BBRYILIUM 
CHHUHIUM 
LEAD 
NICKBL 
CATION EXCHANGE CAPACITY MEQ/IOOG 

« OF DCTBCTS / 
fl OF SAMPLES 

1 
1 
1 
1 
1 
1 

MINIMUM 
DETECTED OONC. 

4.1000 
1.2000 

OO A A A A C £ . W W W W 

9.8400 
20.0000 
16.9000 

" ^ MAXIMUM 
DETECTED OONC 

4.1000 
1.2000 

OO A A A A 

9.8400 
20.0000 
16.9000 

AVERAGE STD. DEVIATION GBOHBTRIC HBAN 

3 
5 
8 
12 
16 

4.1000 
1.2000 

22.0000 
9.8400 
20.0000 
16.9000 

0.0000 
0.0000 
0.0000 
0.0000 
A A A A A 

0.0000 

4.1000 
1.2000 

22.0000 
9.8400 

20.0000 
16.9000 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE I) SH07 SUBSURFACE SOILS 

PP 
NO CAS NO 

3 
5 
6 
8 
10 
12 
15 
16 
24 

ARSBNIC 
BERYLLIUM 
CAEHIUM 
CHROMIUM 
OOPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

COMPOUND 

CATION EXCHANGE CAPACITY MBQ/1O0G 

B OF 
» OF 

4 
4 
2 
6 
6 
6 
6 
6 
6 
1 

DCTECTTS / 
SAMPLES 

MINIMUM 
DCTECTED CONC. 

1 .3000 
0.6000 
2.3000 
8.0000 

14.3000 
1.6000 
0.1000 

11.7000 
24.6000 

9.4000 

MAXIMUM 
DETECTED OONC. 

42.4000 
2.2000 
2.8000 

56.9000 
440.0000 

4.3000 
0.3000 

42.1000 
79.8000 

9.4000 

AVERAGE STD. DEVIATION 

13.2250 
1.0250 
2.5500 

26.1000 
103.9667 

3.1000 
0.1833 

23.9167 
41.8167 

9.4000 

17.0306 
0.6796 
0.2500 

17.8185 
150.8688 

0.9274 
0.0687 

12.7445 
19.4934 

A A O A A W.DWWW 

GEOHKTRIC MBAN 

5.0881 
0.8628 
2.5377 

20.5654 
51.2691 

2.9522 
0.1698 

20.9160 
38.1171 

9.4000 

o 



AwlKl STATISTICAL AN 

PP 
NO 

81B 
2 
3 
6 
8 
10 
12 
15 
16 
24 

CAS NO 

91-57-6 
85-01-8 

R R I S FOR SAMPLE TYPE: 

(X91P0UND 

2-HBTHYU)AFimiALBNB 
PHBNAirrHRBNB 
ANTIMONY 
ARSENIC 
BERYLLIUM 
CHROHIUM 
COPPER 
LEAD 
MERCURY 
NICKBL 
ZINC 

(PHASE I ) SH08 

CATION KXCHANGB CAPACITY MEQ/IOOG 

tt 

SUBSURFACE SOILS 

OF 
» OF 

1 
1 
2 
1 
2 
2 
2 
2 
2 
2 
2 
1 

DCTECTS / 
SAMPLES 

MINIMUM 
DCTECTED OONC. 

23000.0000 
5700.0000 

11.1000 
3.0000 
0.7000 

10.7000 
51.0000 

4.6000 
0.2000 
6.4000 

49.2000 
10.4000 

^ ^ 

MAXIMUM 
DCTECTED OONC. 

O T A A A A A A A ^ O I T O W , WWWD 

5700.0000 
13.9000 
3.0000 
1.9000 

33.5000 
93.7000 
11.8000 
0.2000 

29.0000 
240.0000 

10.4000 

AVERAGE STD. DBVIATION 

OOAAA AAAA c O v D D . D D v v 

5700.0000 
12.6000 

O.WWWW 

1.3000 
22.1000 
72.3500 
8.2000 
0.2000 

17.7000 
144.6000 

10.4000 

0.0000 
0.0000 
1.4000 
9.9999 
A AAAA 
D . D W v 

11.4000 
21.3600 

1 AAAA O . D v D v 
A AAAA 
W. WWO 

11.3000 
95.4000 

0.0000 

GBOHBTRIC HBAN 

«ODWv. W W 

5700.0000 
12.4213 
0.9999 
1.1532 

18.9327 
69.1281 

7.3874 
0.2000 

13.8235 
108.6646 

10:4000 



STATI 

PP 
NO 

3 
5 
8 
10 
12 
15 
16 
24 

STICAL ANALYSIS FOR SAHPU TYPE: 

CAS NO OOHPOUND 

ARSBNIC 
BERYU.IUH 
CHROHIUH 
OOPPBR 
LBAD 
HERCURT 
NICKBL 
ZINC 

(PHASE I ) SHll 

CATION EXCHANGE CAPACITY HBQ/IOOG 
OAttlA 8HITTBRS IK 2 3 2 (pCl /g ) 
GAttIA BHITTERS RA 2 2 8 ( p C i / g ) 
CSAttlA EMITTERS RA 2 2 6 (pCl /g ) 

SUI ISURFACE SOILS 

fl OF DETECTS / 
tt 

1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 

OF SAMPLES 
MINIMUM 

DCTECTED OONC. 

1.8000 
1.4000 

I A OAAA OW.sfwWW 

18.3000 
7.0000 
0.1000 

38.1000 
63.3000 

9.4400 
2.0000 
1.8000 
1.1000 

MAXIMUM 
DETECTED OONC. 

1.8000 
1.4000 

OA *>ArffcA 
«X7. 9DDV 
18.3000 

7.0000 
0.1000 

36.1000 
63.3000 

9.4400 
2.0000 
1.8000 
1.1000 

AVERAGE STD. DBVIATION 

1.8000 
1.4000 

QA *^AAA 

18.3000 
7.0000 
0.1000 

38.1000 
63.3000 

9.4400 
2.0000 
1.8000 
1.1000 

0.9999 
0.0000 
0.0000 
9.9999 
0.0000 
A AAAA D . w v D 

0.0000 
9.9999 
0.0000 
9.0000 
0.0000 
0.0000 

1.8900 
1.4000 

30.9000 
16.3000 
7.0000 
0.1000 

36.1099 
63.3000 

9.4400 
2.0000 
1.8000 
1.1000 

(L/ 



STATISTICAL ANALYSIS VOR SAMPLE TYPE: (PHASE I) SH12 SUBSURFACE SOILS 

PP 
NO 

66B 
3 
8 
10 
12 
15 
16 
24 

CAS NO 

117-81-7 

CXMPOUND 

BIS( 2-BTHYUIBXYL)nmiAIATB 
ARSBNIC 
CHROHIUH 
OOPPBR 
LBAD 
HERCURY 
NICKBL 
ZINC 
CATION EXCHANGE CAPACITY HBQ/IOOG 
QAHMA BHITTERS TO 232 ( p C l / g ) 
GAttIA BHITTERS RA 2 2 8 ( p C l / g ) 
GAttIA BHITTERS RA 2 2 6 ( p C l / g ) 

tt 
« 

1 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 

OF 
OF 

DETECTS / 
SAMPLES 

MINIMUM 
DCTECTED OONC. 

80.0000 
1.7000 
9.0000 

20.0000 
6.6000 
0.4000 

13.4000 
27.4000 
10.6000 

A A A A A W.OWWW 

0.7000 
0.6000 

MAXIMUM 
DCTECTED OONC. 

80.0000 
£.9w99 

10.9000 
32.1000 

6.0000 
0.4000 

27.7000 
36.2000 
10.6000 

A Q A A A 

1.0000 
0.8000 

AVERAGE STD. DEVIATION 

80.0000 
1.8500 
9.9600 

26.0500 
5.8000 
0.4000 

20.5500 
31.8000 
10.6000 
0.8500 
0.8600 
0.7000 

9.9999 
0.1500 
0.9500 
6.0500 
0.2000 
0.0999 
7.1500 
4.4000 
9.9999 
0.0500 
0.1500 
0.1000 

OBOHBTRIC HK 

0 9 . W999 
1.8439 
9.9045 

25.3377 
5.7966 
0.4000 

19.2660 
31.4941 
10.6000 
0 .8485 
0.8386 
0.6928 



PHASE II SUBSURFACE SOIL STATISTICAL ANALYSIS - SITE BY SITE 

MU 



STATISTICAL ANALYSIS VCffi SAHPU TYPE: 

OOHPOUND 
PP 
NO CAS NO 

2 
3 
5 
6 
8 
10 
12 
16 
19 
24 

ANTIMONY 
ARSBNIC 
BERYLLIUM 
CAEHIUM 
CHROHIUM 
OOPPER 
LBAD 
NICKEL 
SILVER 
ZINC 
X lOISTURB 
PH 
TOC 

(PHASE I I ) SH02 

tt 
« 

1 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 

SUBSURFACE 

OF 
OF 

DCTECTS / 
SAMPLES 

SOILS 

MINIMUM 
DCTECTED OONC. 

11.1000 
1.5000 
0.4300 
0.9700 

11.4000 
5.5000 
7.5000 

13.4000 
1.1000 

33.8000 
7.4000 
7.8000 

99.0000 

MAXIMUM 
DCTECTED OONC. 

11.1000 
4.4000 
0.5400 
0.9700 

14.2000 
6.7000 

39.4000 
19.6000 
2.1000 

44.6000 
7.8000 
8.2000 

400.0000 

AVERAGE STD. DEVIATION 

11.1000 
2.9500 
0.4850 
0.9700 

12.8000 
8.1000 

23.4500 
16.5000 

1.6000 
39.2000 

7.6000 
Q A A A A 
D.WWWW 

249.5000 

0.0000 
1.4600 
0.0660 
0.0000 
1.4000 
0.6000 

15.9500 
3.1000 
0.5000 
6.4000 
0.2000 
0.2000 

150.5000 

GBOHBTRIC MBAN 

11.1000 
2.6690 
0.4818 
0.9700 

12.7232 
6.0704 

17.1901 
16.2061 

1.5198 
38.8262 

7.5973 
7.9974 

198.9974 



STATISTICAL ANALYSIS FOR SAMPLE TYPE: (PHASE II) SH08 SUBSURFACE SOILS 

PP 
NO 

86R 
68R 

92P 

93P 
91P 
2 
3 
5 
6 
8 
10 
12 
15 
16 
19 
24 

CAS NO 

117-81-7 
84 -74-2 
319-84-6 
60 
72 
72-
57 

-29-3 
-54-8 
-55-9 
-74-9 

COMPOUND 

BIS(2-BTHYIJIBXYL)PHTHA1ATE 
DI-N-BUTYL PHTHAUTB 
ALPHA-CHLORDANE 
4.4-DOT 
4.4--DDD 
4.4--DDE 
GAttIA CHLORDANB 
ANTIMONY 
ARSENIC 
BERYLLIUM 
CAEHIUM 
CHROHIUM 
OOPPER 
LBAD 
MERCURY 
NICKEL 
SILVER 
ZINC 
X MOISTURE 
FH 
PCTROLBUH HYDROCARBONS 
CATION EXCHANGE CAPACITY (MEQ/IOOG) 

fl OF DCTECTS / 
fl OF SAMPUS 

1 
6 
2 
1 
2 
1 
2 
1 
6 
5 
1 
6 
6 
6 
1 
6 
3 
4 
6 
6 
3 
1 

MINIMUM 
DCTECTED CONC. 

18.0000 
120.0000 
440.0000 

69.0000 
620.0000 
120.0000 
460.0000 

9.1000 
0.3700 
0.3400 
1.8000 
8.6000 
4.5000 

11.0000 
4.0000 

10.5000 
1.1000 

27.4000 
10.7000 
7.9000 

78.0000 
15.5000 

MAXIMUM 
DCTECTED OONC. 

18.0000 
510.0000 

19000.0000 
69.0000 

66000.0000 
120.0000 

17000.0000 
9.1000 

13.8000 
0.6600 
1.8000 

24.4000 
67.0000 

141.0000 
4.0000 

18.4000 
7.3000 

194.0000 
19.1000 
10.3000 

180.0000 
15.5000 

AVERAGE 

1 a A A A A I O . W W D W 

284.3333 
9720.0000 

C Q O A A A D 3 . W O O D 

33260.0000 
120.0000 

8730.0000 
9.1000 
6.0117 
0.4600 
1.8000 

13.2000 
19.8500 
47.1500 

4.0000 
14.3667 
3.6667 

87.2250 
13.8633 
8.6167 

118.6667 
15.5000 

STD. DEVIATION 

0.0000 
138.6382 

9260.0000 
A A A A A 
D . 9 W W W 

32740.0000 
A A A A A W . W W D D 

6270.0000 
A A A A A W . W W D D 

5.6110 
0.1322 
0.0000 
5.5937 

21.6383 
47.5332 

A A A A A W.WWDD 

2.6132 
2.6849 

67.6016 
2.7823 
0.7946 

44.1311 
A A A A A W.WWWW 

GEOMETRIC HBAN 

18.0000 
248.4948 

2891.3664 
69.0000 

5858.3274 
120.0000 

2796.4262 
9.1000 
3.0763 
0.4621 
1.8000 

12.2525 
12.7728 
29.3160 

4.0000 
14.1233 
2.6433 

63.0085 
13.6226 
8.5827 

111.2237 
15.5000 



STATISTICAL ANALYSIS FOR SAHPU TYPE: (PHASEI I ) SH13 S U B S U K F A ( ; E SOILS 

PP fl OF DCTECTS / MINIMUM MAXIMUM 
NO CAS NO OOHPOUND fl OF SAMPLES DCTECTED OONC. DCTECTED (X)NC. AVERAGE STD. DEVIATION GEOMETRIC MBAN 

X MOISTURE 5 12.9000 16.4000 14.0200 0.9130 13.9904 
PH 5 7.0000 7.9000 7.5400 0.3382 7.5322 
CATION KXCHANGB CAPACITY (MBQ/ieOG) 3 13.1000 27.0000 20.6667 6.7413 19.7860 
TOC 3 66.0000 2500.0000 1465.3333 1023.1277 667.1940 

JO 
-J 



PHASE I SEDIMENT STATISTICAL ANALYSIS - SITE BY SITE 

Ma 



STATISTICAL ANALYSIS FOR SAHPU TYPE: (PHASE I) SH03 SEDIMENTS 

PP 
NO CAS NO 

3 
6 
8 
10 
12 
15 
16 
19 
24 

ARSENIC 
BBRYIXIUH 
CHROHIUM 
OOPPBR 
LBAD 
MERCURY 
NICKBL 
SILVER 
ZINC 

OOHPOUND 
fl OF DCTECTS / 
fl OF SAMPUS 

MINIMUM 
DCTECTED OONC. 

MAXIMUM 
DCTECTED OONC. AVERAGE STD. DEVIATION 

0.1500 
O.WWWW 
4.1600 
3.7000 
20.9500 
0.1500 
6.8000 
0.2000 
10.0000 

GBOHBTRIC HBAN 

2.7459 
1.1000 

72.9320 
47.5562 
96.8090 
1.2409 

30.0452 
2.4919 

119.5826 

2 ^ A A A . DWWW 
1.1000 

68.9000 
44.0000 
78.1000 
1.1000 

24.8000 
2.3000 

110.0000 

2 r>AAA .ywww 
1.1000 

77.2000 
61.4000 
120.0000 
1.4000 

36.4000 
2.7000 

130.0000 

2.7500 
1.1000 

73.0600 
47.7000 
99.0500 
1.2500 

30.6000 
2.5000 

120.0000 



STATISTICAL ANALYSIS FOR SAHPU TYPB: (PHASE I) SH04 

PP 
NO CAS NO OOHPOUND 

1 SEDIMENTS 

fl OF DCTECTS / 
« OF SAMPUS 

2 
2 
2 
2 
1 
2 
2 
2 

MINIMUM 
DCTECTED OONC. 

6.4000 
2.1000 

26.5000 
19.3000 
29.9000 

0.5000 
32.5000 
59.2000 

MAXIMUM 
DCTECTED OONC. 

6.7000 
2.2000 

27.6000 
21.4000 
29.9000 

0.5000 
34.1000 
62.1000 

AVERAGE STD. MVIATION 

6.5500 
2.1600 

26.5000 
20.3500 
29.9000 

0.5000 
33.3000 
60.6500 

0.1600 
0.0500 
1.0000 
1.0500 
0.0000 
A UAAA 

0.8000 
1.4600 

OBOHBTRIC MBAN 

6.6482 
2.1494 

26.4811 
20.3228 
29.9000 

0.6000 
33.2903 
60.6326 

3 
5 
8 
10 
12 
16 
16 
24 

ARSBNIC 
BERYLLIUM 
CHROHIUM 
OOPPBR 
LBAD 
MERCURY 
NICKBL 
ZINC 

« 



PHASE I SURFACE WATER STATISTICAL ANALYSIS - SITE BY SITE 

^ \ 



STATISTICAL ANALYSIS FOR SAHPU TYPE: (PHASE I) SH03 

PP 
NO CAS NO COMPOUND 

1 SURFACE WATER 

tt OF DCTECTS / 
fl OF SAMPLES 

1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

MINIMUM 
DETECTED OONC. 

66.3000 
74.6000 

7.6000 
128.0000 

17.6000 
147.0000 

17.6000 
a -uujta V..y0tav 

47.9000 
431.0000 

2.2000 
0.6700 

15.0000 
4810.0000 

MAXIMUM 
DCTECTED OONC. 

66.3000 
74.6000 

7.6000 
128.0000 
80.0000 

150.0000 
80.3000 

0.4000 
63.6000 

460.0000 
2.3000 
0.7400 

16.0000 
4980.0000 

AVERAGE STD. DEVIATION 

66.3000 
74.6000 

7.6000 
128.0000 
48.7500 

148.5000 
48.9000 
0.3500 

60.7500 
446.6000 

2.2600 
0.6660 

15.5000 
4895.0000 

A A A A A D . D W W W 

0.0000 
A A A A A W.DWWW 
A A A A A W . D W W 

31.2500 
1,5000 

31.4000 
A ACXkA 

w.woww 2.0500 
14.6000 
0.0600 
0.0850 
0.6000 

85.0000 

GBOHBTRIC MEAN 

A A "UIAA O O . O v w 

74.6000 
7.8000 

128.0000 
37.4165 

148.4924 
37.4866 
0.3464 

50.6699 
445.2639 

2.2494 
0.6404 

16.4919 
4894.2619 

2 
3 
19 
24 
25 

ANTIMONY 
ARSENIC 
SILVER 
ZINC 
CYANIDE 
CHLORIDE 
CYANIDE UG/L 
NITRITE (as N) 
SUUATB 
TDS 
FLUORIDE 
BROMIDE 
PHOSPHATE. ORTOO 
PHOSPHATE. TOTAL UG/L 



STATISTICAL ANALYSIS FOR SAHPU TYPB: (PHASE I) SHe4 

PP 
NO CAS NO OOHPOUND 

1 SURFACE WATER 

tt OF DCTECTS / 
tt OF SAMPUS 

1 
1 
2 
1 
2 
2 
2 
2 
2 

MINIMUM 
DCTECTED OONC. 

O . WWW 

66.5000 
78.1000 

0.8100 
49.2000 

437.0000 
1.1000 
0.9100 

34.8000 

MAXIMUM 
DCTECTED OONC. 

6.0000 
55.6000 

160.0000 
0.8100 

72.8000 
632.0000 

i .4000 
2.9000 

67.6000 

AVERAGE STD. DEVIATION 

6.0000 
56.5000 

119.0500 
0.8100 

61.0000 
634.6000 

1.2500 
1.9050 

46.2000 

0.0000 
A A A A A W.WWWD 

40.9500 
0.0000 

11.8000 
97.5000 

0.1500 
0.9950 

11.4000 

GBOHBTRIC i 

gl *^AAA 

65.5000 
111.7865 

0.8100 
59.8478 

525.6321 
1.2409 
1.6244 

44.7714 

67B 85-68-7 BUTYL BENZYL PHTHAUTB 
2 ANTIMONY 

CHLORIDE 
NITRATB (as N) 
SUUATB 
TDS 
FLUORIDE 
BRGHIDB 
PHOSPHATE. TOTAL UG/L 

UJ 



PHASE I BUNK STATISTICAL ANALYSIS 

^H 



i c ^ H u ; S T A T I S T I C ^ B A L Y S I S FOR SAHPU TYPE: (PHASE I ) SHe2 T R I P BUNKS 

PP tt OF DCTECTS / MINIMUM MAXIMUM 
NO CAS NO OOHPOUND tt OF SAMPUS DETECTED OONC. DCTECTED OONC. AVERAGE STD. DEVIATION GBOHBTRIC HBAN 

cr» 
LP 



STATISTICAL ANALYSIS FOR SAMPU TYPE: (PHASE I) SH04 RINSATE BUNKS 

PP tt OF DETECTS / MINIMUM MAXIMUM 
NO CAS NO OOHPOUND tt OF SAMPUS DCTECTED OONC. DCTECTED OONC. AVERAGE STD. DBVIATION OBOHBTRIC HBAN 

6-



STATISTICAL ANALYSIS FOR SAMPU TYPE: (PHASE I ) SHOO 

PP 
NO CAS NO OOHPOUND 

) FIELD BLANKS 

fl OF DCTECTS / 
» OF SAMPUS 

3 
4 
1 
1 
6 
1 
1 
1 
1 

MINIMUM 
DCTECTED CONC. 

16.0000 
3.0000 
2.0000 
Q A A A A O.WWDD 

5.0000 
10.0000 
16.0000 
4.9000 

47.0000 

MAXIMUM 
DCTECTED a w e 

860.0000 
67.0000 

2 ,0000 
3.0000 

OAA A A A A ^WW.WWWW 

10.0000 
16.0000 
4.9000 

47.0000 

AVERAGE STD. DEVIATION OBOHBTRIC MEAN 

6 7 - 6 4 - 1 ACCTONE 
86V 1 0 8 - 8 8 - 3 TOLUENE 
87V 7 9 - 0 1 - 6 TRICHUDROBmBNB 
23V 6 7 - 6 6 - 3 CHLOROFORM 
44V 7 5 - 0 9 - 2 MCTWLKNB CHLORIDE 
66B 1 1 7 - 8 1 - 7 BIS(2-BTOYIJIBXYL)PKTHAUTE 

TDS 
GAItIA EMITTERS CS 137 ( p C i / g ) 
GROSS BCTA ( p C l / g ) 

408.3333 
25.7600 
2.0000 
3.0000 
83.3333 
10.0000 
16.0000 
4.9000 
47.0000 

347.4271 
23.6306 
0.0000 
0.0000 

79.4474 
A A A A A W.WWWD 
A nnnth w.wwww 

0.0000 
A A A A A W.WWWW 

165.2795 
11.9686 

O A A A A ^ . D D D D 

3.0000 
32.0900 
1 A A A A A IW.WWWW 

15.0000 
4.9000 

' 47.0000 

a' 



STATISTICAL ANALYSIS FOR SAMPU TYPB: (PHASE I ) 

PP 
NO 

4V 
86V 
23V 
44V 
46V 
66B 
67B 
6 
6 
18 
24 

CAS NO 

67-64-1 
71-43-2 
108-68-3 
67-66-3 
76-09-2 
74-83-9 
117-81-7 
86-68-7 

COHPOUND 

ACBTONB 
BENZENE 
TOLUENE 
CMLOROFORH 
HBTHYLENE CHLORIDE 
BROMQHBTOANB 
BIS( 2-BTOYlHBXYL)FmHAUTB 
BUTYL BBNZYL PHTHAUTB 
CAEHIUM 
CHROHIUH 
SELENIUM 
ZINC 
TDS 

SHOO RINSATE 

tt OF 

BUNKS 

DCTECTS / 
tt OF SAMPUS 

4 
1 
2 
3 
6 
1 
2 
1 
1 
1 
1 
1 
1 

MINIMUM 
DCTECTED OONC. 

11.0000 
O A A A A ^ . D D D D 
1 A A A A O . WWWW 
1 A A A A 1.WWWW 
A A A A A O.WWWW 

2.0000 
C A A A A D . D D D D 

2.0000 
29.0000 
o n A A A A C.*J. WWWW 

2.6400 
1761.0000 

8.0000 

MAXIMUM 
DETECTED OONC. 

330.0000 
2.0000 
6.0000 
4.0000 

120.0000 
2.0000 

1 A A A A A A I D W . W D D D 

2.0000 
29.0000 
O Q £UkAA £ 0 . W W W W 

2.6400 
1761.0000 

8.0000 

AVERAGE STD. DEVIATION 

113.7500 
2.0000 
4.0000 
2.3333 

44.8333 
2.0000 

53.0000 
2.0000 

29.0000 
Q Q A A A A 
ZO.WWWW 

2.6400 
1761.0000 

8.0000 

126.7012 
9.9999 
1.0000 
1.2472 

42.9318 
A A A A A W.WWWW 

47.0000 
A OtOUkOk 

0.0000 
A A A A A W.WWWW 

0.0000 
0.0000 
A A A A A W.WWWW 

GBOHBTRIC HBAN 

57.5601 
2.0000 
3.8729 
2.0000 

26.7093 
2.0000 

24.4948 
2.0000 

29.0000 
23.0000 

2.6400 
1761.0000 

6.0000 

% 



STATISTICAL ANALYSIS FOR SAHPU TYPE: (PHASE I ) SHOO T R I P BUNKS 

PP fl OF DCTECTS / MINIMUM MAXIMUM 
NO CAS NO OOHPOUND tt OF SAMPUS DCTECTED OONC. DCTECTED OONC. AVERAGE STD. DEVIATION GEOMBIRIC MBAN 

6 7 - 6 4 - 1 ACBTONB 2 11.0000 13.0000 12.0000 1.0000 11.9582 
44V 75-09-2 MBTHYLKNB CHLORIDE 5 4.0000 10.0000 6.8000 2.3152 6.4074 



PHASE II BLANK STATISTICAL ANALYSIS 

(^ 



STAT 

PP 
NO 

86V 
44V 
A A D 

24 

ISTICAL ANi 

CAS NO 

67-64-1 
108-88-3 
75-09-2 
117-81-7 

\LYSIS FOR SAHPU TYPE: (PHASE I I 

OOHPOUND 

ACBTONB 
TOLUENE 
HBTOYUNE CHLORIDE 
BIS( 2 -nHYIi IBXyL)PKrHAUTB 
ZINC 

) SHOO FIELD BUNKS 

tt OF DCTECTS / 
tt OF SAMPUS 

MINIMUM 
DCTECTED OONC. 

4.0000 
1.0000 
4.0000 

18.0000 
15.0000 

MAXIMUM 
DCTECTED CONC. 

4.0000 
1.0000 
4.0000 

18.0000 
16.0000 

AVERAGE 

4.0000 
1.0000 
4.0000 

18.0000 
15.0000 

STD. DEVIATION 

0.0000 
A A A A A W.WWWW 

0.0000 
A A A A A W.WWWW 

0.0000 

GBOHBTRIC HE 

4.0000 
1.0000 
A A A A A * .WWWW 

18.0000 
15.0000 

file:///LYSIS


STATISTICAL ANALYSIS FOR SAtlPU TYPE: (PHASE I D SHOO 

PP 
NO CAS NO OOHPOUND 

)0 RINSATE BLANKS 

» OF DCTECTS / 
tt OF SAMPUS 

3 
1 
1 
3 
1 
1 
1 
2 
1 

MINIMUM 
DCTECTED CONC. 

6.0000 
1.0000 
2.0000 
1.0000 

1B0.0000 
13.0000 
47.0000 
18.0000 
0.4000 

MAXIMUM 
DCTECTED CONC. 

17.0000 
1.0000 
2.0000 
5.0000 

180.0000 
13.0000 
47.0000 
21.0000 

0.4000 

AVERAGE 

10.3333 
1.0000 
2.0000 
3.6667 

180.0000 
13.0000 
47.0000 
19.6000 
0.4000 

STD. DEVIATION 

4.7842 
0.0000 
A A j ^ / ^ i ^ 
D.DDDD 

1.8866 
0.0000 
0.0000 
0.0000 
1.5000 
0.0000 

GEOMETRIC HBAN 

9.3446 
1.0000 
2.0000 
2.9240 

160.0000 
13.0000 
47.0000 
19.4422 

• 0.4000 

67-64-1 ACETONE 
86V 108-88-3 TOLUENE 
23V 67-66-3 CHLOROFORM 
44V 7 6 - 0 9 - 2 METHYLENE CHLORIDE 
66B 117-81-7 BIS(2-ETHyiiIEXYL)PHTHAUTE 
10 OOPPER 
12 LEAD 
24 ZINC 

RADIUM 226 (pCi /L) 



STATISTICAL ANALYSIS FOR S A t l P U TYPE: (PHASE I I ) SHOO T R I P B U N K S 

P P tt OF DCTECTS / MINIMUM MAXIMUM 
NO CAS NO COMPOUND tt OF SAMPUS DCTECTED OONC. DCTECTED OONC. AVERAGE STD. DEVIATION GEOMETRIC MEAN 

67-64-1 ACETONE 4 3.0000 17.0000 9.2600 6.1174 7.7297 
66V 108-88-3 TOLUENE 1 1.0000 1.0000 1.0000 0.0000 1.0000 
23V 67-66-3 CHLOROFORM 1 3.0000 3.0000 3.0000 0.0000 3.0000 
44V 75-09-2 METHYLENE CHLORIDE 4 5.0000 11.0000 8.6000 2.2913 8.1444 

b 
^ 



BASE BACKGROUND DATA 

(^H 



SHEPPARD AFB (PHASE I ) 9H12 SUBSURFACE SOIL 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH12-SU-BB01-A SH12-SU-BB01-B 

UG/KG 
12/07/88 

UG/KG 
12/07/88 

*»• VOLATILES •** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH12 SUBSURFACE SOIL 

SAMPLE NUMBER: SH12-SU-BB0I-A SH12-SU-BB01-B 
DILUTION FACTOR: 1 1 
DESCRIPTION: 
UNITS: UG/KG UG/KG 
DATE SANPLED: 12/07/88 12/07/88 

**« BASE/NEUTRALS *** 

PP CAS NO COMPOUND 

66B 117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 80 



SHEPPARD AFB (PHASE I) SHIZ SUBSURFACE SOIL 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

*•• ACIDS «** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH12-SU-BB01-A SH12-SU-BB01-B 
1 1 

UG/RC 
12/07/88 

UG/KG 
I2/07/8B 

-J 



SHEPPARD AFB (PHASE I) SHI2 SUBSURFACE SOIL 

SAMPLE NUMBER: SH12-SU-BBD1-A SH12-SU-BB01-B 
DILUTION FACTOR: 1 1 
DESCRIPTION: 
UNITS: UG/KG UG/KG 
DATE SAMPLED: 12/07/88 12/07/88 

»•* PESTICIDES *»• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

CT 

CP 



SHEPPARD AFB (PHASE I) SH12 SUBSURFACE SOIL 

SANPLE NUMBER: SH12-SU-BB01-A SH12-SU-BBD1-B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: NG/KG NG/KG 
DATE SAMPLED: 12/07/88 12/07/88 

*»• INORGANICS ••• 

PP CAS NO COMPOUND 

3 
8 
10 
12 
15 
16 
24 

ARSENIC 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

J 2 
J 9 
J 20 
5.6 
0.4 
27.7 
27.4 

J 1;7 
J 10.9 
J 32.1 
6 
0.4 
13.4 
36.2 

ID 



SHEPPARD AFB (PHASE I) SH12 SUBSURFACE SOIL 

SAMPLE NUMBER: SH12-SU-BB01-A SH12-SU-BB01-B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 12/07/88 12/07/88 

••• GEOCHEMICAL PARANCTERS •** 

PP CAS NO COMPOUND 

CATION EXCHANGE CAPACITY MEQ/IOOG 
GAMMA EMITTERS TH 232 (pCi/g) 
GAMMA EMITTERS RA 228 (pCi/g) 
GAMMA EMITTERS RA 226 (pCi/g) 

10.6 
0 .810 .1 
l .OiO. l 
0 .8*0 .1 

NA 
0 .9*0 .1 
0 .7*0 .1 
0 .6*0 .1 

o 



SHEPPARD AFB (PHASED SHBB GROUNDWATER 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SHBB-GW-BBOI-A 
1 

UC/I. 
12/18/88 

•*• VOLATILES ••• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD APB ( P H A S E D SHBB GROUNDWATER 

SAMPLE NUMBER: SHBB-GW-BBOl-A 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UG/L 
DATE SANPLED: 12/18/88 

••• BASE/NEUTRALS •*• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

QJ 



SHEPPARD AFB (PHASED SHBB GROUNDWATER 

SAMPLE NUMBER: SHBB-GN-BBOl-A 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 12/18/88 

»•• ACIDS •»• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

J 



SHEPPARD AFB (PHASE I) SHBB GROUNDWATER 

SAMPLE NUMBER: SHBB-GW-BBOl-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 12/18/88 

•*• PESTICIDES ••• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SHBB GROUNDWATER 

SANPLE NUMBER: SHBB-GN-BBOl-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UC/L 
DATE SAMPLED: 12/18/88 

*** INORGANICS *•* 

PP CAS NO COMPOUND 

18 SELENIUM 4.17 



SHEPPARD AFB (PHASED SHBB GROUNDWATER 

SAMPLE NUMBER: SHBB-GW-BBOl-A 
DILUTION FACTtlR: 
DESCRIPTION: 
UNITS: MG/L 
DATE SAMPLED: 12/18/88 

**• GEOCHDIICAL PARANCTERS **• 

PP CAS NO COMPOUND 

CHLORIDE 
NITRATE (as N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 
GAMMA EMITTERS CS 137 (pCi/g) 
RADIUM 228 (pCi/g) 

90.7 
65.9 
62.4 
796 
0.82 
0.5 
-
J I. 

^ r 



PHASE I DATA - GROUNDWATER 

TA 



- J 

SHEPPARO AFB (PHASE I ) SH82 CmOUNDHATER 

j.»t.^*i,|rJf^-»iU«r#I*w-.r'.-«i: SAHPLB NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SHe2-(W-MW261-ASHe2-<!W-MW262-A 
1 1 

UG/L 
12/26/88 

UG/L 
12/28/88 

o * V0UTIL8S 

PP CAS NO OOHPOUND 

i^r—.«'<.*iV-»?pv.-.'.Jw^.i-.r/'- :*l NO P A R A H n r o S FOR T H I S CATEQORT 



. . > .•... . . . ! 

SHEPPARD AFB (PHASE I) SHe2 GROUNDWATER 

, l - * * - i i,-;.:..v'.;*<o'*M'i-.r-. S A H P U NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAHPLBD: 

SH62-GW-MH261-ASHe2-GM-tM2e2-A 
1 1 

UG/L 
12 /26 /88 

UG/L 
12/26/88 

*** BASB/NBUTRALS * » * 

PP CAS NO COMPOUND 

- ^ - . f ;*•'. .-f'.'••.•»!? NO PARAMETERS FOR THIS CATEGORY 



SHEPPARO AFB (PHASE I) SHe2 GROUNDWATER 

;.,.r, .,..»i.vi-«»...i.r. ,: SAMPU NUMBER: SHe2-GM-MW2ei-ASHe2-CH-«W2e2-A 
DILUTION FACTOR: 1 1 
DESCRIPTION: 
UNITS: UC/L UG/L 
DATE SAHPLBD: 12/26/88 12/26/88 

>;..5-.ir/.-.;.••. .->•••• 

O 

" » ACIDS • * » 

PP CAS NO (XMPOUND 

KO PARAMETERS FOR T H I S CATEGORY 



SHBPPARO AFB (PHASE I) SHe2 GROUNDWATER 

SAHPLE NUMBER: 
DIUrriON FACTOR: 
DESCRIPTION: 
UMITS: 
DATE SAMPLED: 

« n PESTICIDES *** 

PP CAS NO OOHPOUND 

NO PARAMBTSRS FDR THIS CATECDRY 

SH62-(»I-MW281-ASH62-GW-MH262-A 
1 1 

UG/L 
12/26/88 

UG/L 
12/26/88 

t>Q 



«»<? 

V 

SHEPPARD AFB (PHASB I) SHe2 GROUNDWATER 

SAHPLB NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATS SAHPLBD: 

SH62-GH-MW201-ASHe2-aH-MW282-A 

UG/L 
12/26/88 

UG/L 
12/26/88 

«** INOROAHICS ««» 

PP CAS NO OGMPOUND 

18 SBLEHIUN 1.8 



SHEPPARD AFB (fflASB I) SH62 CKXJNDWATBR 

SAHPLB NUMBER: 
DIUrriON FACTOR: 
DESCRIPTION: 
UNITS: 
MTB SAHPUD: 

SH62-GM-MW261-ASH62-GW-HW262-A 

MG/L 
12/26/88 

MG/L 
12/26/88 

*** GBOCHBHICAL PARAHSTERS ** 

PP CAS NO OCHFOUND 

CHLORIDE 
NITRATB (aa N) 
SULFATE 
TDS 
BROMIDE 
(UMHA EMITTERS CS 137 (pCi/g) 
GROSS ALPHA (pCl/s) 
GROSS BETA ( p C i / g ) 
RADIUM 226 (pCl/g) 
RADIUM 228 (pCi/g) 

7332 
58.6 
1197 
11788 
15.6 
NA 
NA 
NA 
NA 
NA 

7335 

2885 
18542 
2.5 
NA 
NA 
NA 
NA 
NA 



SHEPPARD AFB (PHASB I ) SH63 GROUNDWATER 

SAHPLE NUMBER: 
DIUTTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAHPLBD: 

SHe3-GW-MH361-ASH63-GW-MW301-ASHe3-GW-MH362-ASHe3-GW-MW3e2-ASH63-GW-MW3e2-X 
1.8 1 1 1.0 1.0 

DUPLICATE 
UG/L UG/L UG/L UG/L UG/L 
11/17/88 12/18/88 12/18/88 11/15/88 11/15/88 

*** VOLATIUS 

PP CAS NO COMPOUND 

NO PARAMETERS FOR THIS CATEGORY 

OC r 



SHBPPARO AFB (PHASE I ) SHe3 GROUNDWATER 

SAHPLB NUMBER: SHe3-CM-MW3ei-ASHe3-GW-MW3ei-ASH83-GW-MW382-ASHe3-GW-MW3e2-ASH03-GW-HW302-X 
DILUTION FACTOR: 1 1 
DESCRIPTION: DUPLICATE 
UNITS: UC/L UC/L UG/L UG/L UG/L 
DATE SAHPLBD: 11/17/88 12/18/88 12/18/88 11/15/88 11/15/88 

«** BASB/NEUTRALS no* 

PP CAS KO COMPOUND 

66B 1 1 7 - 8 1 - 7 BIS(2-ETHYmEXYL)PHTHAIATB J 3 



? 

SHBPPARO AFB (PHASE I) SHe3 GROUNDWATER 

SAHPLB NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAHPLBD: 

SH63-GW-MW3ei-ASHe3-GW-MW3ei-ASH63-CW-MW3e2-ASH63-CW-MW3e2-ASHe3-GW-MH3e2-X 
1 1 

DUPLICATE 
UC/L UG/L UG/L UG/L UC/L 
11/17/88 12/18/88 12/18/88 11/15/88 11/15/88 

•=» ACIDS ««» 

PP CAS NO COMPOUND 

NO PARANffTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASB I) SH63 GROUNDWATER 

SAHPLB NUMBER: 
D I U m O N FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAHPLBD: 

« » PESTICIDES x w 

PP CAS NO OOHPOUND 

NO PARAHBTERS FOR T ^ I S CATEGORY 

SHe3-GW-MW3ei-ASHe3-GW-M<3ei-ASHe3-CW-MW3e2-ASHe3-(M-MW3e2-ASHe3-GW-MW3e2-X 
1 .6 1 1 1.8 i .e 

DUPLICATE 
UG/L UG/L UC/L UG/L UG/L 
11/17/88 12/18/88 12/18/88 11/15/88 11/15/88 

3 



SHBPPARO AFB (PHASB I) SHe3 GROUNDWATER 

• ; , . . . , • • • - . T l SAHPLB NUMBER: 
DILUTION FACTOR 
DESCRIPTION: 
UNITS: 
DATE SAHPLBD: 

* n INORGANICS 

PP CAS NO 

10 
18 
24 

; 

OOHPOUND 

aoppsR 
SELENIUM 
ZINC 

SHe3-<W-MW3ei-ASH63-GW-MW3ei-ASHe3-GH-»l382-ASH63-GW-MW3e2-ASHe3-GW-MW3e2-X 

UG/L 
11/17/88 

UG/L 
12/18/88 

UC/L 
12/18/88 

UC/L 
11/15/88 

DUPLICATE 
UG/L 
11/15/88 

J 164 
5.82 

162 164 

09 



SHEPPARD AFB (PHASB I) SHe3 GROUNDWATER 

•..,:..:.„j-:yi.c<,t..-^--r..-.: SAHPU NUMBER: SHe3-GW-MW3ei-ASHe3-GW-MW361-ASHe3-CW-MW3e2-ASH63-GW-HW3e2-ASHe3-0(-tM3e2-X 
DILUTION FACTOR: 
DESCRIPTION: DUPLICATE 
UNITS: MQ/L 
DATE SAHPUD: 11/17/88 12/18/88 12/18/88 11/15/88 11/15/88 

- » OBOCHBHICAL PARAHBTBRS » 

PP CAS NO COMPOUND 

-̂ :-.c.-' 'g..'.-»f'iK:tn: 

• " — — — — — — _ . _ - ™ — 

CHLORIDE 
NITRATB (aa N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 
GAttIA EMITTERS CS 137 (pCl/g) 
GROSS AU>HA (pCl/g) 
GROSS BETA (pCi/g) 
RADIUM 226 (pCi/g) 
RADIUM 228 (pCl/g) 

NA 
NA 
NA 
NA 
NA 

817.6 
6.26 
291.8 
2914 
2.1 
2.9 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

3 



SHEPPARD AFB (PHASE I) SH04 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

* * • VOLATILES * * * 

PP CAS NO COMPOUND 

NO PARANCTERS FOR TOIS CATEGORY 

SH04-GW-NN004-ASH04-GH-NW007-ASil04-GW-MW402-ASH04-GW-NW403-A 
1.0 1.0 I 1 

UG/L 
11/19/88 

UC/L 
11/19/88 

UG/L 
12/18/88 

UC/L 
12/18/88 

s> 
o 



SHEPPARD AFB (PHASE I) SH04 GROUNDWATER 

SAMPLE NUMBER: SH04-GW-MW004-ASH04-GW-NW007-ASH04-GW-NW402-ASH04-GW-MW403-A 
DILUTION FACTOR: I 1 
DESCRIPTION: 
UNITS: UG/L UG/L UG/L UG/L 
DATE SAMPLED: 11/19/88 11/19/88 12/18/88 12/18/88 

*** BASE/NEUTRALS **• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH04 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH04-GN-NN004-A3H04-GW-MV007-ASH04-GH-MW402-ASH04-GW-NW403-A 
I 1 

UG/L 
11/19/88 

UG/L 
11/19/88 

UG/L 
12/18/88 

UG/L 
12/18/88 

••• ACIDS »*» 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH04 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

•*• PESTICIDES •»• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-GW-MW004-ASH04-GN-MW007-ASH04-GW-MW402-ASH04-GW-NH403-A 
1.0 1.0 1 I 

UG/L 
11/19/88 

UG/L 
11/19/88 

UG/L 
12/18/88 

UG/L 
12/18/88 

s> 
0> 



SHEPPARD AFB (PHASE I) SH04 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH04-GW-MW004-ASH04-GW-MW007-ASH04-GW-MW402-A3H04-GW-MW403-A 

UG/L 
11/19/88 

UG/L 
11/19/88 

UG/L 
12/18/88 

UG/L 
12/18/88 

«** INORGANICS ••• 

PP CAS NO COMPOUND 

3 
12 
18 

ARSENIC 
LEAD 
SELENIUM 

J 2 
7 17 13.5 



SHEPPARD AFB (PHASB D SH04 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH04-GW-MW004-ASH04-GW-MW007-ASH04-GW-MW402-ASH04-CW-MW403-A 

MG/L 
11/19/88 

MG/L 
11/19/88 

MG/L 
12/18/88 

MG/L 
12/IB/88 

*•* GEOCHEMICAL PARANCTERS •«* 

PP CAS NO COMPOUND 

CHLORIDE 
CYANIDE UO/L 
NITRATE (as N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 
PHOSPHATE. TOTAL UG/L 
GAMMA EMITTERS CS 137 (pCi/g) 
GROSS ALPHA (pCi/g) 
GROSS BCTA (pCi/g) 
RADIUM 226 (pCi/g) 
RADIUM 228 (pCI/g) 

3151.0 

9.7 
954.0 

15.8 
241.0 
NA 
NA 
NA 
NA 
NA 

3149.0 

1.3 
1594.0 
1123 

14.1 
279.0 
NA 
NA 
NA 
NA 
NA 

3650 

4.7 
10i59 
10268 
5.2 
17.7 

NA 
NA 
NA 
NA 
NA 

2529 
J 6.63 
3.7 
1608 
14408 
6.9 
23.1 

NA 
NA 
NA 
NA 
NA 

JD 
0\ 



SHEPPARD AFB (PHASE 1) SHDS GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

•** VOLATILES »»* 

PP CAS NO OOMFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH05-GN-NW01I-ASHO5-GN-MWO12-ASHO5-GW-NWO13-ASH05-GW-MWO14-ASH05-GW-MW501-ASHOS-GH-MN5O2-ASH05-GW-MN5O3-A 
1.0 1.0 1.0 1.0 1 1 1 

UG/L 
11/17/88 

UC/L 
11/19/88 

UG/L 
11/17/88 

UG/L 
11/19/88 

UG/L 
12/19/88 

UG/L 
12/19/88 

UG/L 
12/19/88 

D 



SHEPPARD AFB (PHASE 1) SH05 GROUNDWATER 

SAMPLE NUMBER: SH0S-GW-HW011-ASH05-GW-NW012-ASH05-GW-NN013-ASH05-GW-NW014-ASH05-GW-MH501-ASH0S-G1I-NNS02-A9H05-GH-MWS03-A 
DILUTION FACTOR: 1 I 1 
DESCRIPTION: 
UNITS: UG/L UG/L UG/L UG/L UG/L UO/L UG/L 
DATE SAMPLED: 11/17/88 11/19/88 11/17/88 11/19/88 12/19/88 12/19/88 12/19/88 

•«• BASE/NEUTRALS •** 

PP CAS NO COMPOUND 

66B 117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 110 
69B 117-84-0 DI-N-OCTYL PHTHALATE 6J 

J 



SHEPPARO AFB (PHASE 1 ) SH05 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

• » • ACIDS * • • 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SHO5-GW-MW011-ASHO5-GW-NWO12-ASHOS-GW-MWOI3-ASHO5-GW-MWO14-ASH05-GW-NW501-ASH05-GN-MN5O2-ASHO5-aN-MN503-A 
1 1 1 

UC/L 
11/17/88 

UG/L 
11/19/88 

UG/L 
11/17/88 

UG/L 
11/19/88 

UG/L 
12/19/88 

UG/L 
12/19/88 

UG/L 
12/19/88 



SHEPPARD AFB (PHASE 1) SH05 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

**« PESTICIDES •«• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH05-GW-NWO11-ASHO5-GN-MV012-ASHO5-GN-NW013-ASHO5-GW-NWO14-ASH05-GH-MW5O1-ASHO5-GW-MN5O2-ASHO5-GN-MWSO3-A 
1.0 1.0 1.0 1.0 1 1 1 

UG/L 
11/17/88 

UG/L 
11/19/88 

UG/L 
11/17/88 

UG/L 
11/19/88 

UG/L 
12/19/88 

UO/L 
12/19/88 

UG/L 
12/19/88 

S> 



SHEPPARD AFB (PHASE 1) SH05 GROUNDWATER 

SAMPLE NUMBER: SH05-GN-MW011-ASH05-GW-MW012-ASH05-GH-NW013-ASH05-GW-MW014-ASH0S-GW-NW501-ASH0S-GW-NN502-A8H05-aN-MW503-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UG/L UG/L UG/L UO/L UQ/L UQ/L UQ/L 
DATE SANPLED: 11/17/88 11/19/88 11/17/88 11/19/88 12/18/88 12/19/88 12/19/88 

**« INOROAHICS *** 

PP CAS NO COMPOUND 

3 ARSENIC 4 
6 CADMIUM J 8 
8 CHROMIUM 12 
16 NICKEL 22 248 43.6 



SHEPPARD AFB (PHASE 1) SH05 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH05-GW-NW011-ASH05-GW-NW0I2-ASH05-0W-MW013-ASH05-GW-HN014-A9H05-GW-MW501-ASH0S-GW-NNS02-ASH0S-GN-MNS03-A 

HG/L 
11/17/88 

MG/L 
11/19/88 

HG/L 
11/17/88 

HG/L 
11/19/88 

NG/L 
12/18/88 

NG/L 
12/19/88 

MO/L 
12/19/88 

**« GEOCHEMICAL PARANCTERS *•* 

PP CAS NO CONFOUND 

CHLORIDE 
NITRATE (aa N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 
PHOSPHATE, TOTAL UO/L 
GAMMA EMITTERS CS 137 (pCi/g) 
GROSS ALPHA (pCi/g) 
GROSS BCTA (pCi/g) 
RADIUM 226 (pCi/g) 
RADIUM 228 (pCi/g) 

4 3 . 9 
8 .7 
33 .7 
330 

0 .55 
118.0 
NA 
NA 
NA 
NA 
NA 

184.0 
72 .8 
146.0 
11343 

1.2 
66 .8 
NA 
NA 
NA 
NA 
NA 

346.0 
38.7 
122.0 
775 

1.3 
456.0 
NA 
NA 
NA 
NA 
NA 

315.0 
21 .1 
196.0 
1445 

1.8 
4 4 . 1 
NA 
NA 
NA 
NA 
NA 

262.0 
47 .1 
152.0 
949 
0 .73 
0.85 

NA 
NA 
NA 
NA 
NA 

242 .0 . 
10.8 
130.0 

nos 
0 .77 
1.7 

NA 
NA 
NA 
NA 
NA 

591 .0 
60.7 
237 .0 
1418 
0 .87 
1.6 

NA 
NA 
NA 
NA 
NA 



SHEPPARD AFB (PHASE I ) SH07 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

• * • VOLATILES * • * 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH07-GW-NW008-ASH07-GW-MW009-ASH07-GN-MW010-ASH07-GW-MW701-A8H07-GW-MW702-A 
1.0 1.0 1.0 1 1 

UO/L 
11/19/88 

UG/L 
11/19/88 

UG/L 
11/19/88 

UG/L 
12/20/88 

UG/L 
12/20/88 

o 



SHEPPARD AFB (PHASE I) SH07 GROUNDWATER 

SAMPLE NUMBER: SH07-GW-MW008-ASHO7-GW-NW009-ASH07-GN-HWO1O-ASHO7-GW-MW7O1-ASHO7-GW-MW702-A 
DILUTION FACTOR: 1 1 
DESCRIPTION: 
UNITS: UG/L UG/L UQ/L UG/L UG/L 
DATE SAMPLED: 11/19/88 11/19/88 11/19/88 12/20/88 12/20/88 

««• BASE/NEUTRALS •** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

o 



SHEPPARD AFB (PHASE I) SH07 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH07-GW-MW008-ASH07-GW-MW009-A3H07-GW-MW0I0-A3H07-GW-MW701-ASH07-GW-HW702-A 
1 1 

UG/L 
11/19/88 

UG/L 
11/19/88 

UG/L 
11/19/88 

UG/L 
12/20/88 

UG/L 
12/20/88 

*•» ACIDS •»• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

o 
j: 



SHEPPARD AFB (PHASE I) SH07 GROUNDWATER 

SAMPLE NUMBER: SH07-GW-NW008-ASH07-GW-MN009-ASH07-GW-MW010-ASH07-GW-MW701-ASH07-GW-MW702-A 
DILUTION FACTOR: 1.0 1.0 1.0 1 1 
DESCRIPTION: 
UNITS: UG/L UG/L UG/L UG/L UG/L 
DATE SAMPLED: 11/19/88 11/19/88 11/19/88 12/20/88 12/20/88 

*** PESTICIDES ••• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

o 
0\ 



SHEPPARD AFB ( P H A S E D SH07 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH07-GW-MW008-ASH07-GN-MW009-ASH07-GW-NW010-ASH07-GW-MW701-ASH07-GW-HW702-A 

UG/L 
11/19/88 

UG/L 
11/19/88 

UG/L 
11/19/88 

UG/L 
12/20/88 

UG/L 
12/20/88 

*«* INORGANICS *•* 

PP CAS NO COMPOUND 

3 
10 
12 
16 
18 

ARSENIC 
OOPPER 
LEAD 
NICKEL 
SELENIUM 

5 
60 

J 13 
168 
3 

38.2 

o 



SHEPPARD AFB (PHASE I ) SH07 GROUNDWATER 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH07-GW-MW008-ASH07-GH-NW009-ASH07-GW-NN0I0-ASH07-GW-NW701-ASH07-GW-NW702-A 

11/19/88 11/19/88 11/19/88 12/20/88 12/20/88 

« * • GEOCHEMICAL PARANCTERS *** 

PP CAS NO COMPOUND 

GAMMA EMITTERS CS 137 ( p C i / g ) 
GROSS ALPHA ( p C i / g ) 
GROSS BCTA ( p C i / g ) 
RADIUM 226 ( p C i / g ) 
RADIUM 228 ( p C i / g ) 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 



SHEPPARD AFB ( P H A S E D SHOB GROUNDWATER 

SAMPLE NUMBER: SH08-GW-NW801-A 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 12/19/88 

*•• VOUTILES *** 

PP CAS HO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

o 



SHEPPARO AFB (PHASE D SH08 GROUNDWATER 

SAMPLE NUMBER: SH08-CW-MW801-A 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UC/L 
DATE SAMPLED: 12/19/88 

*•* BASE/NEUTRALS «•• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

s 



SHEPPARD AFB (PHASE I) SHOB GROUNDWATER 

SAMPLE NUMBER: SH0B-GW-HW80I-A 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UC/L 
DATE SAMPLED: 12/19/88 

**» ACIDS *»* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SHOB GROUNDWATER 

SANPLE NUMBER: SH08-GW-NW801-A 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 12/19/88 

*•• PESTICIDES ••* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE D SH08 GROUNDWATER 

SANPLE NUMBER: SH08-GW-NW80I-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UC/L 
DATE SAMPLED: 12/19/88 

••• INORGANICS *** 

PP CAS NO COMPOUND 

3 ARSENIC 4.18 
18 SELENIUM 2.63 



SHEPPARD AFB (PHASE D SHOB GROUNDWATER 

SAMPLE NUMBER: SH08-GW-MWB01-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 12/19/88 

•*» GEOCHEMICAL PARANCTERS ••* 

PP CAS NO OOMTOUND 

GAMMA EMITTERS CS 137 (pCi/g) NA 
GROSS ALPHA (pCi/g) NA 
CROSS BCTA (pCi/g» NA 
RADIUM 226 (pCi/g) NA 
RADIUM 228 (pCi/g) NA 

U) 



SHEPPARD AFB (PHASE D SHll GROUNDWATER 

SAMPLE NUMBER: SHll-GW-NWlll-A 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UC/L 
DATE SANPLED: 12/16/88 

••* VOLATILES *•• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SHll GROUNDWATER 

SANPLE NUMBER: SHll-GW-NWlll-A 
DILUTION FACTOR: I 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 12/18/88 

•«• BASE/NEUTRALS »*• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

CA 



SHEPPARD AFB (niASE D SHll GROUNDWATER 

SANPLE NUNBER: SH11-GW-MW111-A 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 12/18/88 

••* ACIDS •*» 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SHll GROUNDWATER 

SANPLE NUMBER: SHll-GW-NWlll-A 
DILUTION FACTOR: I 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 12/18/88 

«•* PESTICIDES »*» 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

J 



SHEPPARD AFB (PHASE D SHll GROUNDWATER 

SAMPLE NUNBER: SHll-GN-MWlll-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 12/18/88 

**» INORGANICS *** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

<K 



SHEPPARD AFB (PHASE I) SHll GROUNDWATER 

SAMPLE NUMBER: SHll-GW-NWlll-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: MG/L 
DATE SAMPLED: 12/18/88 

••• GEOCHEMICAL PARANCTERS **• 

PP CAS NO COMPOUND 

CHLORIDE 
NITRATE (as N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 
GAMMA EMITTERS CS 137 
GROSS ALPHA (pCi 
GROSS BCTA (pCi 
RADIUM 226 (pCi 
RADIUM 228 (pCi 

i/g) 
i/g) 
i/g) 
i/g) 

(pCi/g) 

7370 
2.7 
2254 
14635 
6.7 
21.6 
-
« 
* 
2.410.1 
J 3.4*0.6 



PHASE II DATA - GROUNDWATER 

»ao 



SHEPPARD AFB (PHASE I I ) SH02 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-GN-MW20IB SH02-GN-HW202B SH02-GN-NW202BDSH02-GN-NW204A 
1 . 0 1 .0 1 .0 1 .0 

DUPLICATE 
UG/L UG/L UC/L UC/L 
07 /18 /69 07 /18 /89 07/18/89 07/I8/B9 

• • * VOLATILES • * • 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I D SH02 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-GW-MW20IB SH02-CW-MW202B SH02-GW-NW202BD3H02-CW-MW204A 
1.0 1.0 1.0 1.0 

DUPLICATE 
UG/L UC/L UG/L UC/L 
07/18/89 07/18/89 07/18/89 07/18/89 

«•* BASE/NEUTRALS ••« 

PP CAS NO COMPOUND 

70B 84-66-2 
67B 85-68-7 

DICTHYL PHTHALATE 
BUTYL BENZYL PHTHALATE 

2J 2J 
12 

2J 



SHEPPARD AFB (PHASE ID SH02 GROUNDWATER 

SAMPLE NUNBra: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

•** ACIDS ••• 

PP CAS NO 

SH02-GW-MW201B 8H02-CW-NW202B SHO2-GW-NW202BDSHO2-GW-NN204A 
1.0 1.0 1.0 1.0 

DUPLICATE 
UG/L UG/L UC/L UG/L 
07/1B/89 07/18/89 07/18/89 07/18/89 

COMPOUND 

NO PARAMETERS DETECTED FOR THIS CATEGORY 

{i 



SHEPPARD AFB (PHASE II) SH02 GROUNDWATER 

SAMPLE NUNBER: SH02-GW-NN20tB SH02-GW-MW202B SH02-GW-NW202BDSH02-GW-MW204A 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 
DESCRIPTION: DUPLICATE 
UNITS: UG/L UG/L UC/L UG/L 
DATE SAMPLED: 07/18/89 07/18/89 07/18/89 07/18/89 

»•• PESTICIDES •*• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

^ 



SHEPPARD AFB (PHASE I D SH02 GROUNDWATER 

SAMPLE NUMBHi: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-GW-NW201B SH02-GW-NW202B SH02-GW-MW202BDSH02-GW-HW204A 

UG/L 
07/18/89 

UG/L 
07/18/89 

DUPLICATE 
UC/L 
07/18/89 

UG/L 
07/IB/89 

*«* INORGANICS *** 

PP CAS NO COMPOUND 

3 
8 
IB 

ARSENIC 
CHROMIUM 
SELENIUM 

11.5 

(2.5)J 

74. IJ 109 J 14.21 
45.0 



SHEPPARD AFB (PHASE I D SH02 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-GW-HW20IB SH02-GW-HN202B SH02-GW-MW202BDSH02-GW-NN204A 

DUPLICATE 

07/18/89 07 /18 /89 07 /18 /89 07/18/89 

*** GEOCHEMICAL PARANCTERS * • • 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

^ 



SHEPPARD AFB (PHASE 11) SH03 GROUNDWATER 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH03-GW-HW30IB SH03-GW-MN301C SH03-GW-MW302B SH03-GW-MW302BDSH03-GW-NN302C 
NA 1.0 NA NA 1.0 

07/14/89 
UG/L 
07/17/89 07/12/89 07/12/89 

UO/L 
07/17/89 

• • • VOLATILES * • * 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

?; 



SHEPPARD AFB (PHASE 11) SH03 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH03-OW-NW30IB SH03-aW-NW301C SH03-aW-HW302B SH03-aW-NW302BDSH03-aW-NW302C 
NA 1.0 NA NA 1.0 

07/14/89 
UG/L 
07/17/89 07/12/89 07/12/89 

UC/L 
07/17/89 

«•« BASE/NEUTRALS *** 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE II) SH03 GROUNDWATER 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH03-CW-NN30IB SH03-GW-KW301C !;H03-GW-HW302B 3H03-CH-MW302BDSH03-CW-MW3O2C 
NA 1.0 NA NA 1.0 

07/14/89 
UO/L 
07/17/89 07/12/89 07/12/89 

UG/L 
07/17/89 

•»• ACIDS ••* 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

5 



SHEPPARD AFB (PHASE I I ) SH03 GROUNDWATER 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH03-aw-NW30IB 3H03-GW-NW30IC SH03-GW-MW302B SHO3-GW-NW3O2BDSHO3-GW-NN302C 
NA 1.0 NA NA 1.0 

07/14/89 
UG/L 
07/17/89 07/12/89 07/12/89 

OG/L 
07/17/89 

•** PESTICIDES »•• 

PP CAS NO OONPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

g 



SHEPPARD AFB (PHASE I D SH03 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH03-GW-HW30-IBSH03-aW-MW301C SH03-CW-MW302B 3H03-GW-MW302BD8H03-GW-MW302C 
NA NA NA 

07/14/89 
UG/L 
07/17/89 07/12/89 

UG/L 
07/12/89 07/17/89 

*** INOROAHICS •*• 

PP CAS NO COMPOUND 

3 
16 

ARSENIC 
NICKEL 

20 .3 
126 .0 ] 

15.9] 

0* 



SHEPPARD AFB (PHASE II) SH03 GROUNDWATER 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH03-GW-NW30IB SH03-CW-MW30IC SH03-CW-MW302B SH03-GW-NW302B0SH03-GW-NW302C 

DUPLICATE 

07/14/89 07/17/89 07/12/89 07/12/89 07/17/89 

•«• QBOCHEMICAL PARANCTERS •** 

PP CAS NO COMPOUND 

RADIUM 226 (pCi/L) 
RADIUM 228 (pCl/L) 2.2t0.9J 

3.510.4J 
4.411.2J 3.0±1.4J 

OJ 



SHEPPARD AFB (PHASE It) SH04 GROUNDWATER 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH04-GN-MW007B SH04-CW-MW402B 
NA 1.0 

07/12/89 
UC/L 
07/19/89 

• • • VOLATILES • » • 

PP CAS NO COMPOUND 

4V 7 1 - 4 3 - 2 BENZENE 



SHEPPARD AFB (PHASE ID SH04 GROUNDWATER 

SANPLE NUNBER: SH04-GW-MW007B SH04-GW-NW402B 
DILUTION FACTOR: NA 1.0 
DESCRIPTION: 
UNITS: UC/L 
DATE SAMPLED: 07/12/89 07/19/89 

*•• BASE/NEUTRALS •»• 

PP CAS m COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE 11) SH04 GROUNDWATER 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

3H04-GN-MN007B SH04-GW-HW402B 
NA 1.0 

07/12/89 
UG/L 
07/19/B9 

*«« ACIDS **• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE II) SH04 GROUNDWATER 

SAMPLE NUMBER: SH04-GW-MW007B SH04-GW-NW402B 
DILUTION FACTOR: NA 1.0 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 07/12/89 07/19/89 

• M PESTICIDES **• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE 11) 3H04 GROUNDWATER 

SAMPLE NUMBER: SH04-GW-NWOO7B SH04-GW-HW402B 
DILUTION FACTOR: NA 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 07/12/89 07/19/89 

*•• INORGANICS ••• 

PP CAS NO COMPOUND 

3 ARSENIC 10.B 
8 CHROMIUM (7.0) 
18 SELENIUM 5.BJ 

CA» 



SHEPPARD AFB (PHASB II) SH04 GROUNDWATER 

SANPLE NUNBER: SH04-GN-MW007B SH04-GW-NW402B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 07/12/89 07/19/89 

••• GEOCHEMICAL PARANCTERS •*• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

LP 



SHEPPARD AFB (PHASE II) SHOS GROUNDWATER 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH05-GW-MWS02B SH05-GN-HN503B 
1.0 1.0 

UC/L 
07/14/89 

UC/L 
07/14/89 

*»» VOLATILES ••* 

PP CAS NO OONPOUND 

87V 79-01-6 TRICHLOROETHENE 3J 

% 



SHEPPARD AFB (PHASE II) SH05 GROUNDWATER 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH05-GW-NW502B SH05-OW-NW503B 
1.0 1.0 

UC/L 
0 7 / 1 4 / 8 9 

UG/L 
0 7 / 1 4 / 8 9 

* • * BASE/NEUTRALS * * « 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

o 



SHEPPARD AFB (PHASE 11) SH05 GROUNDWATER 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH05-GW-NW502B SH05-GW-MN503B 
1.0 I.U 

UG/L 
07/14 /89 

UG/L 
07/14/89 

•»* ACIDS • * • 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR T H I S CATEGORY 



SHEPPARD AFB (PHASE II) SHOS GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH05-GW-NW502B SH05-GW-MWS03B 
1.0 1.0 

UG/L 
07/14/89 

UG/L 
07/14/89 

«*• PESTICIDES * * • 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

y 



SHEPPARD AFB (MASE 11) SHOS GROUNDWATER 

SAMPLE NUMBER: SH05-GN-MWS02B SHOS-GW-NW503B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UC/L UG/L 
DATE SAMPLED: 07/14/89 07/14/89 

*** INORGANICS ««• 

PP CAS NO OONPOUND 

8 CHROMIUM IDS 1850 
16 NICKEL 44.0 161 

(p 



SHEPPARD AFB (PHASE I I ) SHOS GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH0S-GW-NNS02B SH06-GW-NWS03B 

07/14/89 07/14/89 

*M GEOCHEMICAL PARANCTERS • • • 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I I ) SH07 GROUNDWATER 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

3H07-GW-MW701B 

UG/L 
07/14 /89 

• • • VOUTILES • * * 

PP CAS NO OONPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

(A 



SHEPPARD AFB (PHASE I I ) SH07 GROUNDWATER 

SAMPLE NUMBER: SH07-GW-MW70IB 
DILUTION FACTOR: 1.0 
DESCRIPTION: 
UNITS: UC/L 
DATE SAMPLED: 07/14/89 

••• BASE/NEUTRALS •*• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I D SH07 GROUNDWATER 

SANPU NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•«» ACIDS *•* 

PP CAS NO 

SH07-GW-MW70IB 
1.0 

UG/L 
07/14/89 

COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASEII) SH07 GROUNDWATER 

SAMPLE NUMBER: SH07-GW-MW701B 
DILUTION FACTOR: 1.0 
DESCRIPTION: 
UNITS: UG/L 
DATE SAMPLED: 07/14/89 

••• PESTICIDES ••• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

x: 



SHEPPARD AFB (PHASEII) SH07 GROUNDWATER 

SANPLE NUMBER: SH07-CW-MW701B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: OG/L 
DATE SANPLED: 07/14/89 

••• INORGANICS *** 

PP CAS NO CONFOUND 

8 CHROMIUM SOO 
16 NICKEL 372 

S> 



SHEPPARD AFB (PHASE I I ) SH07 GROUNDWATER 

SAMPLE NUMBER: SH07-GW-HW701B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 07/14/89 

• * • GEOCHKNICAL PARANCTERS *** 

PP CAS NO OONPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

(n 
O 



SHEPPARD AFB (PHASE II) SHOB GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-GW-NW80IB SH08-GW-NW802A SH08-CW-HW80ZBDSH08-CW-HW803A 
1.0 1.0 NA 1.0 

UG/L 
07/17/89 

UC/L 
07/19/89 

UC/L 
07/18/89 

UG/L 
07/19/89 

••* VOUTILES •«* 

PP CAS NO CONFOUND 

4V 71-43-2 
lOV 107-06-2 
87V 79-01-6 

BENZENE 
1,2-DICHLOROETHANE 
TRICHLOROCTHENE 

2J IJ 
IJ 

IJ 

c;i 



r 

SHEPPARD AFB (PHASE II) SHOO GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH0B-GW-HW80IB SH08-GW-MW802A SH08-GW-NW802BDSH08-GW-HW803A 
1.0 1.0 1.0 

UC/L 
07/17/89 

UG/L 
07/19/89 

UG/L 
07/18/89 

UG/L 
07/19/89 

*•* BASE/NEUTRALS •** 

PP CAS NO COMPOUND 

68B 84-74-2 
708 84-66-2 

DI-N-BUTYL PHTHALATE 
DIETHYL PHTHALATE 

IJ 
0.7J 



SHEPPARD AFB (PHASE II) SHOB GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH08-GW-MWB0IB SH08-CW-MW802A SH08-GW-NW802BDSH08-GW-NW803A 
1.0 1.0 1.0 

UC/L 
07/17 /89 

UG/L 
07/19/89 

UC/L 
07/18/89 

UG/L 
07/19/89 

»•* ACIDS • •» 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

Ol 



SHEPPARD AFB (PHASE 11) SHOB GROUNDWATER 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-GW-NW801B SH08-GW-MW802A SH08-GW-MW802BDSH08-GW-NW803A 
1.0 1.0 10.0 1.0 

UG/L 
07/17/89 

UG/L 
07/19/89 

UG/L 
07/18/89 

UG/L 
07/19/89 

*•* PESTICIDES •*• 

PP CAS NO COMPOUND 

319-84-6 
103P 319-8S-7 
lOOP 76-44-8 

72-54-8 
91P 57-74-9 

ALPHA-CHLORDANE 
BCTA-BHC 
HEPTACHLOR 
4 , 4 ' - D D D 
GAMMA CHLORDANE 

0.21 
2.5 

1.6 

2.7 

0.15 
0.42 
2.0 

0\ 
X 



SHEPPARD AFB (PHASE 11) SHOB GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH0B-GW-MW801B SHOB-GW-HW802A SH08-GW-MWB02BDSH08-GW-MNB03A 
NA 

UG/L 
07/17/89 

UG/L 
07/19/89 07/18/89 

UG/L 
07/19/89 

••• INORGANICS *•* 

PP CAS NO COMPOUND 

3 
16 
18 

ARSENIC 
NICKEL 
SELENIUM 

17.7 17.2 
(16.0) 
5.7J 

13.1 

U\ 



SHEPPARD AFB (PHASE I I ) SHOS GROUNDWATER 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH08-GW-NW801B SH08-GW-NN802A SH08-GW-HW802DDSH08-GW-MW803A 

07/17/89 07 /19 /89 07 /18 /89 07 /19 /89 

*** GEOCHEMICAL PARANCTERS *** 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

u\ 
c 



SHEPPARD AFB (PHASE II) SHll GROUNDWATER 

SAMPLE NUMBER: SHI I-GW-NWII IB 
DILUTION FACTOR: NA 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 07/12/89 

• • • VOUTILES • » • 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE 11) SHll GROUNDWATER 

SANPLE NUMBER: SHIl-GW-NWIlIB 
DILUTION FACTOR: NA 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 07/12/89 

*** BASE/NEUTRALS *** 

PP CAS NO OOMFOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (niASE 11) SHll GROUNDWATER 

SAMPU NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SHII-GW-NWlllB 
NA 

07/12/89 

••* ACIDS ••• 

PP CAS NO COMPOUND 

NO PARANCTERS DETECTED FOR THIS CATEGORY 

0\ 
JO 



SHEPPARD AFB (PHASE II) SHll GROUNDWATER 

SAMPLE NUMBER: SHIl-CH-NWItIB 
DILUTION FACTOR: NA 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 07/12/89 

•*• PESTICIDES ••* 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

r o 



SHEPPARD AFB (PHASE I I ) S H l l GROUNDWATER 

SAMPLE NUMBER: SHIl-GW-HWl1 IB 
DILUTION FACTOR: NA 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 07/12/89 

**• INORGANICS *** 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASEII) SHll GROUNDWATER 

SAMPLE NUNBER: SH1I-GW-MWI1 IB 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 07/12/89 

••* GEOCHEMICAL PARANCTERS *•* 

PP CAS NO COMPOUND 

RADIUM 226 (pCi/L) 2.310.3J 
RADIUM 228 (pCi/L) 2.2il.3J 



SHEPPARD AFB (PHASEII) S H U GROUNDWATER 

SANPLE NUMBER: SHI3-GW-NW13IA SHI3-GW-NHI32A SHI3-GW-NWI33A SHI3-GW-NWI34A 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 
DESCRIPTION: 
UNITS: UC/L UG/L UC/L UC/L 
DATE SAMPLED: 07/19/89 07/19/89 07/19/89 07/19/89 

*•» VOLATILES ••• 

PP CAS NO COMPOUND 

4V 71-43-2 BENZENE IJ 

(p 



SHEPPARD AFB (PHASEII) SHI 3 GROUNDWATER 

SANPLE NUNBER: SH13-GW-NWI3IA SHI3-GW-NW132A SHI3-GW-NWI33A SHI3-GW-NWI34A 
DILUTION FACTOR: NA NA NA NA 
DESCRIPTION: 
UNITS: UC/L UC/L UC/L UG/L 
DATE SAMPLED: 07/19/89 07/19/89 07/19/89 07/19/89 

**• BASE/NEUTRALS **• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

S' 
X. 



SHEPPARD AFB (PHASE I I ) SHI3 GROUNDWATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH13-GW-MWI3IA SHI3-CW-MWI32A SHI3-CW-NW133A SHI3-GN-NW134A 
NA NA NA NA 

UG/L 
07/19/89 

UG/L 
07/19/89 

UG/L 
07/19/89 

UG/L 
07/19/89 

•*• ACIDS ••* 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

6" 
CA 



SHEPPARD AFB (PHASE II) S H U GROUNDWATER 

SAMPLE NUMBER: SH13-GW-MWI3IA SHI3-GW-MNI32A SH13-GW-NW133A SHI3-GW-HW134A 
DILUTION FACTOR: NA NA NA NA 
DESCRIPTION: 
UNITS: UC/I. UG/L UC/L UC/L 
DATE SANPLED: 07/19/89 07/19/89 07/19/89 07/19/89 

•«* PESTICIDES ••* 

PP CAS NO CONFOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

6" 
6" 



SHEPPARD AFB (PHASE 11) SHI3 GROUNDWATER 

SANPLE NUNBER: SH13-GW-MN13IA SH13-GW-MHI32A SHI3-CW-MWI33A SHI3-CW-NWI34A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UG/L UC/L UC/L UC/L 
DATE SAMPLED: 07/19/89 07/19/89 07/19/89 07/19/89 

**« INORGANICS *•* 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

6" 



SHEPPARD AFB (PHASE II) SHI3 GROUNDWATER 

SAMPLE NUMBER: SHI3-GW-MW131A SH13-GW-NW132A SH13-CW-NW133A SH13-GW-NW134A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPUD: 07/19/89 07/19/89 07/19/89 07/19/89 

••• GEOCHEMICAL PARANCTERS *** 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

r 
O ^ 



PHASE I DATA - SURFACE SOILS 

IU>^ 



SHEPPARD AFB (PHASE I) SH02 SURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

••* VOLATILES »»* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR TNIS CATEGORY 

SH02-S3-001-1 SH02-SS-002-1 SH02-SS-003-1 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/0B/88 

o 



SHEPPARD AFB (PHASE I) SH02 SURFACE SOILS 

SANPLE NUNBER: SH02-SS-001-1 SH02-SS-002-1 SH02-SS-003-1 
DILUTION FACTOR: 1 1 1 
DESCRIPTION: 
UNITS: UG/KG UG/KG UG/KG 
DATE SANPLED: 12/08/88 12/08/88 12/08/88 

*** BASE/NEUTRALS «•* 

PP CAS NO CONFOUND 

668 117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 60 J 70 100 



SHEPPARD AFB (PHASE I) SH02 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-SS-001-1 SH02-SS-002-1 SH02-SS-003-
1 I 1 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

»•• ACIDS *•* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

J 



SHEPPARD AFB (PHASE I) SH02 SURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

•*» PESTICIDES ••* 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH02-SS-001-
1 

UG/KG 
12/08/88 

SH02-3S-002-1 
1 

UG/KG 
12/08/88 

SH02-S3-003-I 
1 

UG/KG 
12/08/88 

0) 



SHEPPARD AFB (PHASE I) SH02 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH02-SS-00I-1 SH02-SS-002-1 SH02-SS-003-1 

NG/KG 
12/08/88 

NG/KG 
12/08/88 

NG/KG 
12/08/88 

••« INORGANICS •** 

PP CAS NO COMPOUND 

3 
8 
10 
12 
IS 
16 
24 

ARSENIC 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

J 3.5 
J 15.1 
J 38.2 
21.9 
0.3 
12.2 
35.5 

J 1.7 
J 7.5 
J 15.4 
17.5 
0.3 

22.1 

J 2.9 
J 63.5 
J 17.1 
0.92 
0.3 

26.3 

X 



SHEPPARD AFB (PHASE I) SH02 SURFACE SOILS 

SAMPLE NUNBER: SH02-SS-001-1 SH02-SS-002-1 SH02-SS-003-1 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: C^ 
DATE SAMPLED: 12/08/88 12/08/88 12/08/88 

•«* GEOCHEMICAL PARANCTERS ••* 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE D SH03 SURFACE SOIL 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH03-SS-001-1 

UG/KG 
12/07/88 

**• VOLATILES »«* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

J 



SHEPPARD APB (PHASED SH03 SURFACE SOIL 

SANPLE NUNBER: SH03-SS-001-1 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UG/KG 
DATE SAMPLED: 12/07/88 

*•• BASB/NEUTRALS **• 

PP CAS NO COMPOUND 

NO PARAMETERS FOR THIS CATEGORY 

J 



SHEPPARD AFB (RIASE I) SH03 SURFACE SOIL 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH03-3S-001-1 
1 

UG/KG 
12/07/88 

•*• ACIDS ••• 

PP CAS HO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SHOS SURFACE SOIL 

SANPLE NUMBER: SH03-3S-001-1 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UG/KG 
DATE SANPLED: 12/07/88 

**• PESTICIDES ••* 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

s> 



SHEPPARD AFB (PHASE I) SH03 SURFACE SOIL 

SAMPLE NUMBER: 3H03-SS-001-I 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: MG/KG 
DATE SAMPLED: 12/07/88 

••• INORGANICS *»• 

PP CAS NO CONFOUND 

3 ARSENIC 1.9 
5 BERYLLIUN 0.9 
8 CHROMIUM 35.7 
10 COPPER J 26. 
12 LEAD 31.B 
15 MERCURY 0.3 
16 NICKEL 30.5 
24 ZINC J 60. 

t?<! 

o 



SHEPPARD AFB (PHASE D SH03 SURFACE SOIL 

SAMPIE NUMBER: SH03-SS-001-I 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 12/07/88 

*** GEOCHEMICAL PARANCTERS •*• 

PP CAS HO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

O? 



SHEPPARD AFB (PHASE I) SH04 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•»• VOUTILES •»• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SS-001-1 SH04-SS-002-1 

UG/KG 
12/08/88 

UG/KG 
12/08/88 



SHEPPARD AFB (PHASE I) SH04 SURFACE SOILS 

SAMPLE NUNBER: SH04-SS-001-1 SH04-SS-002-1 
DILUTION FACTOR: 1 I 
DESCRIPTION: 
UNITS: UG/KG UG/KG 
DATE SAMPLED: 12/08/B8 12/08/88 

**• BASE/NEUTRALS •** 

PP CAS NO COMPOUND 

69B 117-84-0 DI-N-CXTYL PHTHALATE 60 

CP 



SHEPPARD AFB (PHASE 1) SH04 SURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

3H04-S3-001-1 SH04-SS-002-1 
1 1 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

**» ACIDS ••• 

PP CAS HO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

«5S 



SHEPPARD AFB (PHASE I) SH04 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

••* PESTICIDES **• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-S3-001 
I 

UG/KG 
12/08/88 

SH04-SS-002-1 
1 

UC/RC 
12/08/88 

IA 



SHEPPARD AFB (PHASE I) SH04 SURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH04-SS-00I-1 SH04-SS-002-1 

NG/KG 
12/08/88 

MG/KG 
12/08/88 

•** INORGANICS *** 

PP CAS NO COMPOUND 

3 
S 
8 
10 
12 
IS 
16 
24 

ARSENIC 
BERYLLIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

2.4 
1.2 
12.7 
5 .5 
J 16.6 
0 .4 
12.6 
J 25.4 

3 .9 
1.7 
17.9 
5 .9 
J 13.B 
0 .2 
19,5 
J 29.8 

O f 



SHEPPARD AFB (PHASE I) SH04 SURFACE SOILS 

SAMPLE NUNBER: SH04-SS-001-1 SH04-SS-002-1 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 12/08/88 12/0B/88 

* • • GEOCHEMICAL PARANCTERS *** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

W2 



SHEPPARD AFB (PHASE D SH06 SURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

»*• VOLATILES •*• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH06-SS-SS601-ASH06-3S-SS602-ASH06-3S-SS603-ASH06-S3-SS604-A 
1.0 1.0 1.0 1.0 

UG/KG 
11/11/88 

UG/KG 
11/11/88 

UG/KG 
11/11/88 

UG/KG 
11/11/88 



SHEPPARD AFB (PHASE I) SH06 SURFACE SOILS 

SANPLE NUNBER: SH06-SS-SS601-ASH06-3S-3S602-ASH06-SS-SS603-ASH06-SS-SS604-A 
DILUTION FACTOR: 
DE3CRIPTION: 
UNITS: UG/KG UG/KG UG/KG UG/KG 
DATE SANPLED: 11/11/88 11/11/88 11/11/88 11/11/88 

*•« BASE/NEUTRALS ••* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

PC 



SHEPPARD AFB (PHASE I) SH06 SURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH06-SS-SS601-ASH06-SS-3S602-ASH06-3S-SS603-ASH06-3S-S3604-A 

UG/KG 
11/11/88 

UG/KG 
11/11/88 

UG/KG 
11/11/88 

UG/KG 
11/11/88 

*»• ACIDS ••* 

PP CAS NO COMPOUND 

NO PARAMETERS FOR THIS CATEGORY 

o 



SHEPPARD AFB (PHASE I) SH06 SURFACE .SOILS 

SAMPLE NUMBER: SH06-SS-S360I-ASH06-SS-SS602-A3H06-SS-SS603-ASH06-3S-SS604-A 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 
DESCRIPTION: 
UNITS: UG/KG UC/KG UG/KC UG/KG 
DATE SANPLED: 11/11/88 11/11/88 11/11/88 11/11/88 

*** PESTICIDES •*• 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE D SHOS SURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH06-3S-SS60I-ASH06-SS-SS602-ASH06-SS-SS603-ASH06-SS-SS604-A 

MG/KG 
11/11/88 

NG/KG 
11/11/88 

NG/KG 
11/11/88 

MG/KG 
11/11/88 

*** INORGANICS ••• 

PP CAS NO CONFOUND 

3 
5 
6 
8 
12 
16 

ARSENIC 
BERYLLIUN 
CADMIUM 
CHROMIUM 
LEAD 
NICKEL 

6 . 1 
1.1 
J 1.0 
J 19 
J 11.8 
16 

3 .5 
1.0 

J 18 
J 11.7 
9.6 

3.4 
0 .85 

11 
J 12 .S 
13 

5.9 
1.0 

15 
J 13 
15 

s> 



SHEPPARD AFB (PHASE I) SH06 SURFACE SOILS 

SAMPLE NUMBER: SH06-SS-SS601-ASH06-SS-SS602-ASH06-S3-SS603-ASH06-SS-SS604-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 11/11/88 11/11/88 11/11/88 ll/ll/RB 

**• GEOCHENICAL PARANCTERS *** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

s> 



SHEPPARD AFB (PHASE D SHOB SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

*»• VOLATILES *»• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH08-SS-00I-1 

UC/KC 
12/09/88 

SHOR-SS-SSOOl-A 
1 

U(;/L 
12/20/88 



SHEPPARD AFB ( P H A S E D SHOB SURFACE SOILS 

SANPLE NUMBER: SH0H-SS-001-1 SlIOR-SS-SSOni-
DILUTION FACTOR: I 
DESCRIPTION: 
UNITS: UG/KC IIG/I, 
DATE SAMPLED: I2 /0 ' J /88 12/20/8H 

* » * BASE/NEUTRALS * * * 

PP CAS NO COMPOUND 

6 6 8 1 1 7 - 8 1 - 7 BIS(2-ETHYLHE)1YL)PHTHALATE fiO 
39B 2 0 6 - 4 4 - 0 FLUORANTHENE HO 
84B 1 2 9 - 0 0 - 0 PYRENE 80 

s> 
0\ 



SHEPPARD AFB (PHASE I) SHOB SURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•»• ACIDS •*» 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH08-SS-OOI-I SH08-SS-S.S00I-A 
I 

UC/KG 
12/09/88 

UC/L 
12/20/88 



SHEPPARD AFB (PHASE I) SHOB SURFACE SOILS 

SANPLE NUMBER: SHOB-SS-001-1 SII0B-SS-SS001-A 
DILUTION FACTOR: U) 100 
DESCRIPTION: 
UNITS: W;/KC UC/L 
DATE SANPLED: 12/09/88 12/20/88 

*«* PESTICIDES •** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

s> 
J 



SHEPPARD AFB (PHASE 1) SH08 SURFACE SOILS 

SAHPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-SS-00I-I SII08-SS-SS00I-A 

MG/KG 
12/09/88 

HG/KG 
12/20/88 

»*» INORGANICS *»• 

PP CAS NO COMPOUND 

3 
6 
8 
10 
12 
15 
16 
18 
20 
24 

ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SODIUM 
ZINC 

5.3 
34.3 
840 
iin 
180 
0.6 
38.4 
0.9 
260 
450 

10 
24.8 
32.4 
0.21 
12.3 

33.4 

oq 



SHEPPARD AFB (PHASE 1) SHOB SURFACE SOILS 

SAMPLE NUMBER: SMU8-SS-001-I SH08-SS-SSnOI-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 12/09/88 12/20/RH 

•** GEOCHEMICAL PARANCTERS *** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

S> 



i 

SHEPPARD AFB (PHASE I) SH09 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•*• VOLATILES •»• 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH09-SS-SS90I-ASH09-SS-SS901-BSH09-SS-S3902-ASH09-SS-SS902-B 

UC/KG 
11/13/88 

UG/KG 
11/13/88 

UG/KG 
11/13/88 

UG/KG 
11/13/88 



D 

SHEPPARD AFB (PHASE I) SHOS SURFACE SOILS 

SAMPLE NUNBER: SH09-SS-SS901-ASH09-SS-SS901-BSH09-S3-3S902-ASH09-SS-SS902-B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UC/KG UC/KG UG/KG UG/KC 
DATE SANPLED: 11/13/88 11/13/88 11/13/88 11/13/88 

*•* BASE/NEUTRAU *** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH09 SURFACE SOILS 

o 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH09-SS-SS901-ASH09-SS-SS901-BSH09-SS-SS902-A3H09-S3-SS902-B 

UG/KG 
11/13/88 

UG/KG 
11/13/88 

UG/KG 
11/13/88 

UG/KG 
11/13/88 

• * • ACIDS • « • 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH09 SURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

* • » PESTICIDES * • • 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH09-S3-SS901-ASH09-33-SS901-BSH09-SS-SS902-ASH09-SS-3S902-B 
1.0 1.0 1.0 1.0 

UC/KG 
11/13/88 

UG/KC 
11/13/88 

UG/KG 
11/13/88 

UG/KG 
11/13/88 

o 
IP 



SHEPPARD AFB' (PHASE I) SH09 SURFACE SOILS 

SANPU NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

3H09-SS-3S901-ASH09-SS-SS90r-BSH09-S3-SS902-ASH09-SS-SS902-B 

11/13/88 11/13/88 11/13/88 11/13/88 

•*• INORGANICS •** 

PP CAS NO OONPOUND 

3 
5 
6 
8 
12 
16 

ARSENIC 
BERYLLIUN 
CADNIUN 
CHRONIUN 
LEAD 
NICKEL 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

o 



0\ 

SHEPPARD AFB (PHASE I) SH09 SURFACE SOILS 

SANPLE NUMBER: SH09-SS-SS901-ASH09-S3-SS901-BSH09-SS-SS902-ASH09-SS-SS902-B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 11/13/88 11/13/88 11/13/88 11/13/88 

*•• GEOCHENICAL PARANCTERS *** 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 



PHASE II DATA - SURFACE SOILS 

^OU> 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-SS-SS204A SH02-SS-SS205A SH02-SS-SS206A SH02-3S-SS207A SH02-3S-33208A SH02-SS-SS209A SH02-S3-3S210A 
NA NA NA NA NA NA NA 

UG/KC 
07/12/89 

UC/KC 
07/12/89 

UC/KG 
07/12/89 

UG/KG 
07/12/B9 

UC/KG 
07/12/89 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

•*• VOLATILES ••* 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

«. 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH02-S3-SS204A SH02-SS-SS205A SH02-S3-SS206A SH02-SS-S3207A SH02-SS-SS208A SH02-SS-SS209A SH02-SS-BS210A 
NA NA NA NA NA NA NA 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

UC/KG 
07/12/89 

UG/KG 
07/12/89 

UG/KQ 
07/12/89 

•«* BASE/NEUTRALS «*• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

^ 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-SS-SS204A SH02-SS-SSZ05A SH02-SS-SS206A SH02-S3-SS207A SH02-SS-SS208A SH02-SS-3SZ09A SH02-SS-S8Z10A 
NA NA NA NA NA NA NA 

UG/KG 
07/12/89 

UO/KG 
07/12/89 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

UQ/KQ 
07/12/89 

•*• ACIDS *•» 

PP CAS NO (XIMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

I 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SANPLE NUMBER: SH02-SS-3S204A SH02-SS-SS20SA SH02-SS-SS206A SH02-SS-SS207A SH02-SS-3S208A SH02-SS-SS209A SH02-SS-SS210A 
DILUTION FACTOR: 1.0 2.0 1.0 1.0 1.0 1.0 1.0 
DESCRIPTION: 
UNITS: UG/KG UG/KG UG/KG UG/KG UQ/KG UQ/KQ UG/KO 
DATE SANPLED: 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 

••* PESTICIDES *•* 

PP CAS NO COMPOUND 

93P 72-SS-9 4,4'-DDE 25 

6 



SHEPPARD AFB (PHASE It) SH02 SURFACE SOILS 

SAMPLE NUNBER: SH02-SS-3S204A SH02-SS-SS205A SH02-SS-SS206A 3H02-SS-S3207A SH02-3S-S920BA SH02-SS-S3209A SH02-SS-SS2tOA 
DILUTION FACTOR: NA NA NA NA NA NA NA 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 

• M INORGANICS •** 

PP CAS NO OONPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-SS-SS204A SH02-S3-SS205A SH02-S3-SS206A 3H02-SS-S3207A SH02-SS-S3208A 3H02-33-SS209A SH02-3S-SS210A 

07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 

••• QEOCHEMICAL PARANCTERS •** 

PP CAS NO COMPOUND 

X MOISTURE 
PH 
TOC 

l . S 
7 .5 
10000 

2 .2 
7 .0 

1.0 
7 .5 

0.4 
7.9 

0.1 
8.3 

4 .9 
7.4 

1,8 
7.6 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

3H02-SS-SS211A SH02-SS-SS212A SH02-SS-SS213A 3H02-SS-SS214A 3H02-SS-S3215A SH02-3S-SS215AD 
NA NA NA NA NA NA 

DUPLICATE 
UG/KG UG/KG UC/KG UG/KG UG/KG UG/KG 
07/I2/R9 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 

••• VOLATILES »•» 

PP CAS NO OONPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

IP 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH02-SS-S3211A SH02-SS-SS212A SH02-SS-S3213A 3H02-SS-SS214A SH02-SS-S321SA SH02-SS-3S215AD 
NA NA NA NA NA NA 

DUPLICATE 
UG/KG UG/KG UG/KG UG/KG UQ/KQ UO/KG 
07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 

•«• BASE/NEUTRALS •«• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•*• ACIDS •»* 

PP CAS NO 

SH02-SS-SS21IA SH02-SS-SS2I2A SH02-S3-3S2I3A 3H02-3S-SS2I4A SH02-SS-3S21SA SH02-SS-SS21SAD 
NA NA NA NA NA NA 

DUPLICATE 
UG/KG UG/KG UC/KC UO/KG UO/KG UG/KG 
07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 

CONFOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

P 
cn 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH02-3S-3S211A SH02-33-SS212A SH02-SS-S3213A 3H02-S3-SS214A 3H02-SS-SS215A SH02-S3-3S21SAD 
1.0 1.0 1.0 1.0 1.0 1.0 

DUPLICATE 
UG/KG UG/KG UC/KG UC/KG UG/KG UQ/KG 
07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 

••• PESTICIDES *•» 

PP CAS NO OONPOUND 

93P 72-SS-9 4,4'-DDE 



SHEPPARD AFB (PHASE II) 3H02 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH02-S3-SS2I1A SH02-SS-SS212A SH02-3S-SS213A SH02-SS-SS214A SH02-SS-SS215A SH02-SS-S3215AD 
NA NA NA NA NA NA 

07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 

••• INORGANICS •«• 

PP CAS NO OONPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

J 



SHEPPARD AFB (PHASE II) SH02 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH02-SS-SS211A SH02-3S-S32I2A 3H02-33-SS213A SH02-S3-S3214A SH02-SS-SS21SA SH02-SS-SS21SAD 

DUPLICATE 

07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 07/12/89 

•*• GEOCHENICAL PARANCTERS *** 

PP CAS NO COMPOUND 

X MOISTURE 
PH 
TOC 

13.4 
7.1 

0 .7 
6.1 

0 .5 
7 .8 

0 .5 
8 .0 

4.1 
7.7 

4 .6 
7.7 



SHEPPARD AFB (PHASE 1 1 ) SH03 SURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

3H03-SS-3S304A SH03-SS-3S305A SH03-3S-SS306A SH03-S3-SS307A 
NA NA NA NA 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

UC/KG 
07/12/89 

UG/KG 
07/12/89 

•*• VOLATILES •«• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE II) SH03 SURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH03-SS-S3304A SH03-SS-SS305A 3H03-SS-SS306A SH03-SS-33307A 
NA NA NA NA 

UG/KC 
07/12/89 

UG/KO 
07/12/89 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

«•• BASE/NEUTRALS *•* 

PP CAS NO CONFOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

V 



SHEPPARD AFB (PHASE II) SH03 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH03-SS-SS304A 3H03-SS-3S306A SH03-SS-SS306A SH03-3S-SS307A 
NA NA NA NA 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

UG/KG 
07/12/89 

UO/KG 
07/12/89 

«•• ACIDS *.«* 

PP CAS NO COMPOUND 

NO PARANCTERS DETECTED FOR THIS CATEGORY 

y 
^ 



SHEPPARD AFB (PHASE II) SH03 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATB SANPLED: 

SH03-SS-3S304A SH03-SS-3330SA SH03-S3-SS306A 3H03-33-S3307A 
1.0 5.0/10.0 2/5 2/5 

UC/KG 
07/12/89 

UG/KG 
07/12/89 

UC/KG 
07/12/89 

UG/KG 
07/12/89 

*«• PESTICIDES ••• 

PP CAS NO COMPOUND 

104P 319-86-8 
lOOP 76-44-8 
92P 50-29-3 
93P 72-5S-9 
90P 60-57-1 
91P 57-74-9 

DELTA-BHC 
HEPTACHLOR 
4,4'-DDT 
4,4'-DDE 
DIELDRIN 
GAMMA CHLORDANE 

17 

36 
19 

85 
170 
ISO 
100 

49 
67 

200 
SB 
81 

270 



y 
a 

SHEPPARD AFB (PHASE 11) SH03 SURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH03-SS-SS304A SH03-SS-SS305A SH03-SS-SS306A .SH03-SS-SS307A 
NA NA NA NA 

07/12/89 07/12/89 07/12/89 07/12/89 

M * INORGANICS • • * 

P P CAS NO CONFOUND 

NO PARANCTERS DCTECTED FOR T H I S CATEQORY 



SHEPPARD AFB (PHASE II) SH03 SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH03-S3-SS304A SH03-3S-S3305A SH03-SS-S3306A 3H03-SS-3S307A 

07/12/89 07/12/89 07/12/89 07/12/89 

•** GEOCHEMICAL PARANCTERS •** 

PP CAS NO COMPOUND 

X MOISTURE 
PH 
TOC 

4.0 
5.6 
ISOOO 

4 ,0 
6 .3 

20 .9 
7 ,5 

6 .6 
7.4 

f 



SHEPPARD AFB (PHASE II) SHOB SURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-SS-SS802A SH08-SS-SS803A SH08-SS-SS804A 
NA NA NA 

UG/KG 
07 /15 /89 

UG/KG 
07 /15 /89 

UG/KG 
07/15/89 

* • • VOUTILES » » * 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE II) SII08 SURFACE SOILS 

i 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-SS-SS802A SH08-SS-SS803A SH08-SS-SS804A 
1.0 1.0 1.0 

UC/KG 
07/15/89 

UC/KG 
07/15/89 

UC/KG 
07/15/89 

»•• BASE/NEUTRALS ••* 

PP CAS NO CONFOUND 

688 84-74-2 
748 205-99-2 
73B 50-32-8 
84B 129-00-0 

DI-N-BUTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(A)PYRENE 
PYRENE 

550 
6SJ 
54J 
31J 

280J 270J 

42J 



SHEPPARD AFB (PHASE ID SHOS SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH08-SS-SS80ZA SH08-SS-SS803A SH08-SS-SS804A 
1.0 1.0 1.0 

UG/KG 
07/15/89 

UC/KC 
07/15/89 

UG/KC 
07/15/89 

••• ACIDS •*• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

I 



SHEPPARD AFB (PHASE II) SHOB SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-SS-SS802A 3H08-SS-3S803A SH08-S3-SS804A 
10/50 2/5 40/100 

UC/KG 
07/15/89 

UG/KG 
07/15/89 

UG/KC 
07/15/89 

•«• PESTICIDES *«• 

PP CAS NO CONFOUND 

319-84-6 
lOlP 1024-57-3 
92P SO-29-3 

72-54-8 
93P 72-55-9 
91P 57-74-9 

ALPHA-CHLORDANE 
HEPTACHLOR EPOXIDE 
4,4'-DDT 
4,4'-DDD 
4,4'-DDE 
GANMA CHLORDANE 

42 
1100 

1400 

61 
50 
56 

2300 

930 

2900 

op 



SHEPPARD AFB (PHASE ID SHOB SURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATB SANPLED: 

SH08-SS-SSB02A SH0B-SS-S3803A 3H08-3S-SS804A 

NG/KG 
07/15/89 

NC/KG 
07/15/89 

MG/KG 
07/15/89 

••• INORGANICS ••* 

PP CAS NO CONFOUND 

3 
5 
6 

10 
12 
15 
16 
19 
24 

ARSENIC 
BERYLLIUN 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SILVER 
ZINC 

2.7J 
0.60 
1.1 
16.5 
10.9 
89. OJ 

9.2 
2.4 
57.9 

3,0J 
10.49) 
0.61 
9.5 
8.0 
14.7J 

8.3 

28.9 

1.6J 
0.56 
1.6 
12.3 
15.4 
35. 7J 
1.7 
12.3 
1.1 
99.8 



SHEPPARD AFB (PHASE II) SHOB SURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH08-SS-SS802A SH08-SS-SS803A SH08-SS-SS804A 

07/15/89 07/15/89 07/15/89 

*•* GEOCHEMICAL PARANCTERS •** 

PP CAS NO COMPOUND 

X MOISTURE 17.S 
PH 7.1 
CATION EXCHANGE CAPACITY (MEQ/IOOG)24.5 
TOC 9100 

18.5 
7.6 

12.1 
6.8 

K 
^ 



PHASE I DATA - SUBSURFACE SOILS 

^ ^ l 



SHEPPARD AFB (PHASB I) SH02 SUBSURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-3U-NW201-ASH02-SU-HW201-X3H02-SU-NW202-ASH02-SU-NW203-A 
1.0 1 .0 1.0 1.0 
DUPLICATE DUPLICATE 
UG/KG UG/KG UG/KG UG/KG 
11/08/88 11/08/88 11/09/88 11/10/88 

• * • VOUTILES *** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH02 SUBSURFACE SOILS 

SAMPLE NUNBER: SH02-SU-MW201-A3H02-SU-MW201-XSH02-3U-MW202-A3H02-SU-MW203-A 
DILUTION FACTOR: 
DESCRIPTION: DUPLICATE DUPLICATE 
UNITS: UG/KG UG/KG UC/KG UG/KC 
DATE SANPLED: 11/08/88 11/08/88 11/09/88 11/10/88 

*•* BASE/NEUTRALS *•• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

u> 



SHEPPARD AFB (PHASE D SH02 SUBSURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-3U-NW201-ASH02-SU-MW20I-XSH02-SU-NW202-ASH02-3U-MW203-A 

UG/KG 
11/10/88 

DUPLICATE 
UC/KG 
11/08/88 

DUPLICATE 
UG/KG 
11/08/88 

UG/KG 
11/09/88 

**» ACIDS • • * 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

t 
X 



SHEPPARD AFB (PHASB I) 3H02 SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATB SANPLED: 

SH02-SU-NW201-ASH02-SU-NW201-XSH02-SU-NW202-ASH02-SU-MW203-A 
1.0 1,0 1.0 1.0 
DUPLICATE DUPLICATE 
UG/KG UG/KG UG/KG UG/KG 
II/0B/8R 11/08/88 11/09/88 11/10/88 

•** PESTICIDES **« 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 

cr\ 



SHEPPARD AFB (PHASE I) SH02 SUBSURFACE SOILS 

SAHPLB NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH02-SU-MN201-ASH02-SU-NW201-X3H02-SU-NW202-ASH02-3U-NW203-A 

NG/KG 
11/10/88 

DUPLICATE 
NG/KG 
11/08/88 

DUPLICATE 
NG/KG 
11/08/88 

NG/KG 
11/09/88 

*•• INORGANICS *«« 

PP CAS NO OONPOUND 

3 
5 
8 
12 
16 
24 

ARSENIC 
BERYLLIUN 
CHROHIUM 
LEAD 
NICKEL 
ZINC 

1.84 
0.56 
14 
J 12.6 
16 
55 

1.84 
0.77 
17 
J 6.2 
17 
65 

1.2 
1.4 
26 
J 5.6 
24 

2.57 
0.52 
26 
J 2.58 
24 

y 
CP 



SHEPPARD AFB (PHASE I) SH02 SUBSURFACE SOILS 

SANPLE NUNBER: SH02-SU-NW201-ASH02-SU-MW201-XSH02-SU-NW202-ASH02-SU-MW203-A 
DILUTION FACTOR: 
DESCRIPTION: DUPLICATE DUPLICATE 
UNITS: 
DATE SAMPLED: 11/08/88 11/08/B8 11/09/88 11/10/88 

*** GEOCHEMICAL PARANCTERS **• 

PP CAS NO OONPOUND 

CATION EXCHANGE CAPACITY MEQ/IOOG 
GANMA EMITTERS TH 232 (pCi/g) 
GAMMA EMITTERS RA 228 (pCi/g) 
GAMMA EMITTERS RA 226 (pCi/g) 

7.6 
NA 
NA 
NA 

5.4 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 



SHEPPARD AFB (PHASE I) SH03 SUBSURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

• » • VOUTILES * • • 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SU-MW301-ASH03-SU-MW302-ASH03-SU-MW303-A 
1.0 1.0 1.0 

UC/KG 
11/12/88 

UG/KG 
11/13/88 

UG/KC 
11/13/88 

t 



SHEPPARD AFB (PHASE I) SH03 SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

*** BASE/NEUTRALS **• 

PP CAS.NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SU-HW301-ASH03-SU-MW302-ASH03-SU-NW303-A 

UG/RC 
11/12/88 

UG/KG 
11/13/88 

UG/KG 
11/13/88 

y 



SHEPPARD AFB (PHASE I) SH03 SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

» » * ACIDS * • * 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SU-MW301-ASH03-SU-NW302-ASH03-SU-NW303-A 

UG/KG 
11/12/88 

UG/KG 
11/13/88 

UG/KG 
11/13/88 

I 
o 



SHEPPARD AFB (PHASE D SH03 SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 

DESCRIPTION: 
UNITS: 
DATE SANPLED: 

• * • PESTICIDES • • » 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SU-NW301-ASH03-3U-NW302-ASH03-SU-MW303-A 
1.0 1.0 1 .0 

UG/KG 
11/12/88 

UG/KG 
11/13/88 

UG/KG 
11/13/88 

X 



SHEPPARD AFB (PHASED SH03 SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH03-SU-MW301-A3H03-SU-MW302-ASH03-SU-MW303-A 

MG/KG 
11/12/88 

MG/KG 
11/13/88 

MG/KG 
11/13/88 

**• INORGANICS *•« 

PP CAS NO COMPOUND 

3 
5 
8 
12 
16 
24 

ARSENIC 
BERYLLIUN 
CHRONIUN 
LEAD 
NICKEL 
ZINC 

3.56 
1.1 
32 
J 4 .1 
37 
56 

1.67 
1.0 
29 
J 5.4 
30 
80 

2 .38 
2.4 
34 
J 5.7 
36 
54 



SHEPPARD AFB (PHASE I ) SH03 SUBSURFACE SOILS 

SANPLE NUMBER: SH03-SU-NW301-ASH03-SU-MW302-ASH03-SU-NW303-A 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 11/12/88 11/13/88 11/13/88 

*** GEOCHEMICAL PARANCTERS *** 

PP CAS NO CONFOUND 

CATION EXCHANGE CAPACITY MEQ/IOOG 
GANNA ENITTERS TH 232 (pCi/g) 
GAMMA EMITTERS RA 228 (pCi/g) 
GAMMA EMITTERS RA 226 (pCi/g) 

38.8 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

X 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

»*• VOLATILES •*» 

PP CAS NO COMPOUND 

NO PARAMETERS FOR THIS CATEGORY 

3H04-SU-MW401-ASH04-SU-MW401-BSH04-SU-NW401-C3H04-SU-MW402-ASH04-3U-NW402-BSH04-SU-NW402-CSH04-SU-SB403-A 
1.0 1,0 1.0 1.0 1.0 1.0 1.0 

UG/KC 
11/12/88 

UG/KG 
11/12/88 

UG/KG 
11/12/88 

UC/KG 
11/12/88 

UG/KG 
11/12/88 

UG/KQ 
11/12/88 

UG/KQ 
12/12/88 

X 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SANPLE NUMBER: SH04-SU-MW401-ASH04-SU-NW401-BSH04-SU-MW401-C3H04-SU-NW402-A3H04-SU-MW402-BSH04-SU-NW402-CSH04-SU-SB403-A 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UG/KG UC/KG UG/KG UC/KG UG/KG UG/KG UG/KQ 
DATE SANPLED: 11/12/88 11/12/88 11/12/88 11/12/88 11/12/88 11/12/88 12/12/88 

•«* BASE/NEUTRAU •«* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

y 
X 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH04-SU-HW401-ASH04-SU-NW401-BSH04-SU-NW40I-CSH04-SU-NW402-ASH04-SU-NW402-BSH04-SU-MW402-C8H04-SU-SB403-A 
1 

UG/KG 
11/12/88 

UG/KG 
11/12/88 

UG/KG 
11/12/88 

UG/KG 
11/12/88 

UC/KG 
11/12/88 

UG/KG 
11/12/88 

UG/KQ 
12/12/88 

•«« ACIDS »»• 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

••• PESTICIDES •** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SU-MN401-ASH04-SU-NW401-BSH04-SU-NW401-CSH04-SU-HW402-ASH04-SU-NW402-BSH04-SU-NW402-CSH04-SU-SB403-A 
1.0 1.0 1.0 1.0 1.0 1.0 1 

UC/KG 
11/12/88 

UG/KG 
11/12/88 

UG/KC 
11/12/88 

UC/KG 
11/12/88 

UG/KG 
11/12/88 

UG/KG 
11/12/88 

UG/KG 
12/12/88 

? 
J 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

3H04-SU-HW401-ASH04-SU-NW401-BSH04-SU-MW401-CSH04-SU-MW402-ASH04-SU-NW402-BSH04-SU-NW402-CSH04-SU-SB403-A 

MG/KG 
11/12/88 

MG/KG 
11/12/88 

MG/KG 
11/12/88 

MG/KG 
11/12/88 

NG/KG 
11/12/88 

MG/KG 
11/12/88 

MO/KG 
12/12/88 

*•* INORGANICS *•• 

PP CAS NO CONFOUND 

3 
5 
6 
8 
10 
12 
15 
16 
19 
24 

ARSENIC 
BERYLLIUN 
CADNIUN 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SILVER 
ZINC 

2.63 
1.1 

31 

J 6.7 

30 

66 

1.9 

37 

J 1. 

32 

52 

2.75 
1.1 
J 1.0 
31 
J 9.8 
J 5.72 

36 

83 

4.62 
1.5 

35 

J 13.7 

27 

2.59 
1.7 

46 

J 7.0 

31 

54 

5.8 
1.1 

30 

J 14. 

30 

51 

,8 

1.9 
1.4 

J 42,9 
12 
8.3 

J 39 

40.6 

y 
X 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH04-SU-MW4O1-ASH04-SU-NW401-BSH04-SU-MN401-CSHO4-SU-MW4O2-ASH04-SU-MW4O2-BSHO4-SU-MN402-CSH04-SU-SB4O3-A 

11/12/88 11/12/88 11/12/88 11/12/88 11/12/88 11/12/88 12/12/88 

**• GEOCHQIICAL PARANCTERS *** 

PP CAS NO OONPOUND 

CATION EXCHANGE CAPACITY NEQ/IOOG 
GAMMA EMITTERS TH 232 (pCi/g) 
GAMMA EMITTERS RA 228 (pCi/g) 
GAMMA EMITTERS RA 226 (pCi/g) 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

38.6 
NA 
NA 
NA 

y 
i 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

*** VOLATILES »*• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SU-SB403-BSH04-SU-SB403-C 

UG/KG 
12/12/8B 

UG/KG 
12/12/88 

y 
01 
0 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

• • » BASE/NEUTRALS * » • 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SU-3B403-B3H04-SU-SB403-C 
I I 

UG/KG 
12/12/88 

UG/KG 
12/12/88 

K 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

•** ACIDS •*• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SU-SB403-BSH04-SU-SB403-C 
1 1 

UG/KG 
12/12/88 

UG/KG 
12/12/88 

P 

y 



SHEPPARO AFB (PHASE D SH04 SUBSURFACE SOILS 

SANPLE NUNBER: SH04-SU-SB4O3-BSHO4-3U-SB403-C 
DILUTION FACTOR: I I 
DESCRIPTION: 
UNITS: UG/KG UG/KG 
DATE SANPLED: 12/12/88 12/12/88 

*** PESTICIDES ••« 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

y 

CM 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SANPLE NUMBER: SH04-3U-SB403-BSH04-SU-SB403-C 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: MG/KG NG/KG 
DATE SANPLED: 12/12/88 12/12/88 

•*• INORGANICS •** 

PP CAS NO CCMFOUND 

3 ARSENIC 
5 BERYLLIUN 
6 CADMIUM 
8 CHROMIUM 
10 OOPPER 
12 LEAD 
15 MERCURY 
16 NICKEL 
19 SILVER 
24 ZINC 

^ 

0.8 
2 .2 

J 47.6 
7.2 
6 .3 
0 .2 
J 42 .3 
10.9 
48 .8 

3 
1.4 
1.1 
J 31 .1 
9 .2 
5.4 
0.2 
J 31 .9 

42.1 



SHEPPARD AFB (PHASE I) SH04 SUBSURFACE SOILS 

SANPLE NUNBER: SHO4-3U-SB4O3-BSH04-SU-SB403-C 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 12/12/88 12/12/88 

«** GEOCHENICAL PARANETERS •** 

PP CAS NO OONPOUND 

CATION EXCHANGE CAPACITY NEQ/IOOG 
GANNA EMITTERS TH 232 (pCi/g) 
GANNA ENITTERS RA 228 (pCi/g) 

27.6 
NA 
NA 

29.0 
NA 
NA 

p 
cn 



SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

SANPLE NUMBER: SH0S-SU-MW503-ASH0S-SU-NWS03-BSH0S-3U-MW503-CSM05-SU-SB501-ASH0S-SU-3BS01-BSH05-SU-SB501-CSH05-SU-SBS02-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UO/KG 
DATE SAMPLED: 12/09/88 12/09/88 12/09/88 12/08/88 12/08/88 12/08/88 12/08/88 

*•• VOUTILES ••• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

P 
cn 



SHEPPARD AFB (PHASE I ) SHOS SUBSURFACE SOILS 

SANPLE NUNBER: SH05-SU-MW5O3-ASH05-SU-MW503-BSH05-3U-NW5O3-C3H05-3U-SB501-ASH0S-3U-SB501-BSH05-SU-SB5O1-CSHO5-SU-SBSO2-A 
DILUTION FACTOR: l l l l l l l 
DESCRIPTION: 
UNITS: UG/KG UQ/KQ UG/KG UG/KG UG/KQ UO/KG UG/KG 
DATE SANPLED: 12/09/88 12/09/88 12/09/88 12/08/88 12/08/88 12/08/88 12/08/88 

•«* BASE/NEUTRALS *•* 

PP CAS NO CONFOUND 

NO PARANCTERS FCm THIS CATEGORY 

P 
(A 
J 



p 
m 
"x 

SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

»•• ACIDS •** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH05-3U-NW503-ASII05-SU-MW503-BSH05-SU-MW503-CSH05-SU-SB501-A3H05-3U-SB501-B3H05-SU-3BS01-CSH05-SU-3B502-A 
l l l l l l l 

UG/KG 
12/09/88 

UG/KG 
12/09/88 

UG/KG 
12/09/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KQ 
12/08/88 



J> 

SHEPPARD AFB (PHASE I ) SHOS SUBSURFACE SOILS 

SANPLE NUNBER: SH05-SU-MW503-ASHOS-SU-NW503-BSH05-SU-HWS03-CSH05-BU-SBS01-ASH05-SU-SB501-BSH05-SU-SB501-CSHOS-SU-SB502-A 
DILUTION FACTOR: l l l l 
DESCRIPTION: 
UNITS: UG/KG UG/KG UG/KG UC/KG UG/KG UG/KG UG/KO 
DATE SAMPLED: 12/09/88 12/09/88 12/09/88 12/08/88 12/08/88 12/08/88 12/08/88 

• * • PESTICIDES • • • 

PP CAS NO ^ OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SHOS-SU-MW503-ASH05-SU-NW503-BSHOS-SU-NW503-CSHOS-SU-SB501-ASHOS-SU-SB50I-BSH09-SU-SB50I-CSHOS-SU-SB602-A 

MG/KG 
12/09/88 

MG/KG 
12/09/88 

NG/KG 
12/09/88 

NG/KG 
12/08/88 

NG/KG 
12/08/68 

NG/KG 
12/08/88 

NG/KG 
12/08/88 

••• INORGANICS •»• 

PP CAS NO CONFOUND 

3 
8 
10 
12 
15 
16 
24 

ARSENIC 
CHRONIUN 
(XIPPER 
LEAD 
NERCURY 
NICKEL 
ZINC 

5.7 
18.3 
13.8 
12 
0 .2 
31.9 
27,7 

1.3 
7 .3 
7.4 
3 .8 
0 .2 
15.7 
24.7 

1.7 
10.7 
6 .5 
2.4 

19 
40.6 

2 .1 
8 .7 
8 .6 
2.B 
0 . 1 
11.1 
17.9 

2 . 3 
11.4 
13 
3.8 
0 .2 
15 
38.9 

2 ,6 
11 .1 
34.9 
59 
0 .2 
18.2 
130 

4 
10 
8.2 
7.5 
0 .2 
10.3 
25 

p 
r 
o 



SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SHOS-SU-NWS03-ASH0S-3U-HWSO3-BSHO5-SU-MW503-CSHO5-3U-SBSO1-ASH0S-3U-SB501-B3HO6-SU-SBS01-CSH05-SU-SB8O2-A 

12/09/88 12/09/Bfl 12/09/88 12/08/88 12/08/88 12/08/88 12/08/88 

•*• GEOCHEMICAL PARANCTERS *** 

PP CAS NO COMPOUND 

CATION EXCHANGE CAPACITY NEQ/IOOG 
OANMA EMITTERS TH 232 (pCi/g) 
GANMA EMITTERS RA 228 (pCi/g) 
GANNA EMITTERS RA 226 (pCi/g) 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

p 



p 
6" 
P 

SHEPPARO AFB (PHASE I) SHOS SUBSURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

• • • VOUTILES • • • 

PP CAS RO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH05-SU-3BSO2-BSHO5-3U-3B5O2-CSH05-3U-SB5O3-ASHO5-SU-SB5O3-B3H05-SU-SB503-C 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KQ 
12/08/88 



SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

**• BASE/NEUTRALS ••* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH0S-SU-SB502-BSH05-SU-3DS02-CSH0S-SU-SB503-ASH0S-SU-SB503-BSH0S-SU-SBS03-C 
I 1 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

P 
r 
UJ 



SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

P 
X 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH0S-SU-SB502-BSH05-SU-SB502-CSH05-SU-SB503-ASH0S-SU-SB503-BSH0S-SU-SBS03-C 
1 1 

UG/KG 
12/08/88 

UO/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

»•• ACIDS ••• 

PP CAS NO COMPOUND 

NO PARAMETERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

* • • PESTICIDES * » • 

PP CAS NO COMPOUND 

NO PARANCTERS FOR TNIS CATEGORY 

SH0S-SU-SB502-BSH0S-3U-SBS02-CSH0S-SU-SB503-ASH05-SU-SB503-B3H0S-SU-SBS03-C 
1 I 1 I 1 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

UC/KG 
12/08/88 

UG/KO 
12/08/88 

P 
r 



SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

P 
6~ 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH0S-SU-SB5O2-B3HOS-SU-3B5O2-CSHOS-SU-SB5O3-ASH05-SU-SB503-BSH05-SU-SB5O3-C 

MG/KG 
12/08/88 

NG/KG 
12/08/88 12/08/88 12/08/88 12/08/88 

••» INORGANICS *** 

PP CAS NO OONPOUND 

3 
8 
10 
12 
15 
16 
24 

ARSENIC 
CHRONIUN 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

3.5 
12.7 
8 .3 
5 .5 
0 . 2 
16.7 
45 .1 

1.4 
6 .6 
7.7 
11.6 
0 .2 

69.1 



SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

SANPLE NUMBfS: 3H0S-SU-3BS02-BSH05-SU-SB502-CSH0S-SU-SB503-ASH05-3U-SBS03-BSH0S-3U-SBS03-C 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 12/08/88 12/08/88 12/08/8B 12/0B/88 12/08/88 

••• GEOCHEMICAL PARANCTERS *** 

PP CAS NO COMPOUND 

CATION EXCHANGE CAPACITY MEQ/IOOG 
GAMMA EMITTERS TH 232 (pCi/g) 
GANNA EMITTERS RA 228 (pCi/g) 
GAMMA EMITTERS RA 226 (pCi/g) 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

p 



y r 
Off 

SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOIL 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH06-SU-MW601-A 
1.0 

UG/KG 
11/11/88 

* * • VOUTILES • » * 

PP CAS NO OWFOUND 

NO PARANCTERS FOR THIS CATEGORY 



p 

SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOIL 

SANPLE NUNBER: SH06-SU-MW601-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UG/KG 
DATE SANPLED: 11/11/88 

*•• BASE/NEUTRALS •«* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



5 
o 

SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOIL 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•*» ACIDS »•» 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH06-SU-MW601-A 

UG/KG 
11/11/88 



"J 

SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOIL 

SAMPLE NUMBER: SH06-SU-NW601-A 
DILUTION FACTOR: 1.0 
DESCRIPTION: 
UNITS: UG/KG 
DATE SAMPLED: 11/11/88 

••• PESTICIDES •*» 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH06 SUBSURFACE SOIL 

SANPLE NUMBER: SH06-SU-MW601-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: MG/KG 
DATE SAMPLED: 11/11/88 

**• INORGANICS *** 

PP CAS NO COMPOUND 

3 
S 
8 
12 
16 

ARSENIC 
BERYLLIUM 
CHRONIUN 
LEAD 
NICKEL 

4.1 
1.2 
J 22 
J 9.84 
20 

!^ 



SHEPPARD AFB (PHASE I) SH06 SUBSURFACE SOU 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH06-SU-MW601-A 

11/11/88 

*•« GEOCHENICAL PARANCTERS *•* 

PP CAS NO COMPOUND 

CATION EXCHANGE CAPACITY MEQ/IOOG 16.9 
GANNA EMITTERS TH 232 (pCi/g) NA 
GANMA ENITTERS RA 228 (pCi/g) NA 
GAMMA ENITTERS RA 226 (pCi/g) NA 

5 
cP 



SHEPPARD AFB (PHASE I ) SH07 SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

• * • VOUTILES *** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH07-SU-MW702-ASH07-SU-MW702-BSH07-SU-MW702-CSH07-SU-SB701-ASH07-SU-SB701-BSH07-SU-SB701-C 

UG/KG 
12/09/88 

UG/KG 
12/09/88 

UG/KG 
12/09/88 

UG/KG 
12/07/88 

UG/KG 
12/07/88 

UG/KG 
12/07/88 



SHEPPARD AFB (PHASE D SH07 SUBSURFACE SOILS 

SAMPLE NUNBER: SH07-SU-MW702-A3H07-SU-MW7O2-BSHO7-SU-MW702-CSH07-SU-3B7O1-ASHO7-SU-SB701-BSH07-SU-SB7O1-C 
DILUTION FACTOR: 1 1 1 1 1 1 
DESCRIPTION: 
UNITS: UG/KG UG/KG UG/KC UG/KG UG/KG UG/KG 
DATE SAMPLED: 12/09/88 12/09/88 12/09/88 12/07/88 12/07/88 12/07/88 

•*« BASE/NEUTRAU •** 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 

!5 
tn 



SHEPPARD AFB (PHASE I) SH07 SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SHO7-SU-MW7O2-ASH07-SU-MW7O2-BSHO7-SU-NW7O2-CSHO7-SU-SB701-A3HO7-SU-SB7O1-BSH07-SU-SB701-C 
1 1 1 1 1 1 

UG/KC 
12/09/88 

UG/KG 
12/09/88 

UG/KG 
12/09/88 

UG/KG 
12/07/B8 

UG/KG 
12/07/88 

UQ/KG 
12/07/88 

*»• ACIDS *•• 

PP CAS NO OONPOUND 

NO PARANETERS FOR THIS CATEGORY 

5 



SHEPPARD AFB (PHASE I) SH07 SUBSURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

« • • PESTICIDES **• 

PP CAS NO CtMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

3H07-SU-MW702-ASH07-3U-MW702-B3H07-SU-MW702-C3H07-SU-SB701-ASH07-SU-3B701-BSH07-SU-3B701-C 
1 1 1 1 1 1 

UG/KG 
12/09/88 

UG/KG 
12/09/88 

UG/KG 
12/09/88 

UG/KG 
12/07/88 

UG/KG 
12/07/88 

UG/KG 
12/07/88 

P 
J 
J 



SHEPPARD AFB (PHASE D SH07 SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SHO7-SU-MN7O2-ASH07-SU-MW7O2-BSH07-SU-HW7O2-C3H07-SU-SB7O1-A3HO7-SU-3B7O1-B3HO7-SU-3B7O1-C 

NG/KG 
12/09/88 

NG/KG 
12/09/88 

NG/KG 
12/09/88 

NG/KG 
12/07/88 

NG/KG 
12/07/88 

NG/KG 
12/07/88 

**• INORGANICS **« 

PP CAS NO CONFOUND 

3 
S 
6 
8 
10 
12 
IS 
16 
24 

ARSENIC 
BERYLLIUN 
CADMIUM 
CHRONIUN 
COPPER 
LEAD 
NERCURY 
NICKEL 
ZINC 

1.3 

14.2 
14.3 
3.6 
0 .1 
15.5 
27.7 

7 .6 

J 2 . 3 
8 
59.5 
4 
0 .1 
14.2 
33.4 

42.4 
2 .2 
J 2 .8 
22.6 
440 
4 .3 
0.2 
41 .3 
79.8 

1.6 
0 .6 

42 .8 
J 42 
2 .2 
0 .2 
18.7 
J 31.1 

0 .6 

12.1 
J 35 
1.8 
0 .2 
11.7 
J 24,6 

0 .7 

56 .9 
J 33 
2.7 
0 . 3 
42 .1 
J 54 

!5 



SHEPPARD AFB (PHASE I) SH07 SUBSURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH07-SU-MW702-ASH07-SU-MW702-BSH07-SU-MW702-CSH07-SU-SB701-ASH07-SU-3B701-BSH07-SU-3B701-C 

12/09/88 12/09/88 12/09/88 12/07/88 12/07/88 12/07/88 

*•* GEOCHEMICAL PARANCTERS •«* 

PP CAS NO COMPOUND 

CATION EXCHANGE CAPACITY NEQ/IOOG 
GANNA EMITTERS TH 232 (pCi/g) 
GANNA ENITTERS RA 228 (pCi/g) 
GANNA ENITTERS RA 226 (pCi/g) 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

9.4 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

5 
s> 



SHEPPARD AFB (PHASB I ) SHOB SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•*• VOLATILES ••• 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH08-SU-SB801-ASH08-3U-SB801-B 

UG/KG 
12/06/88 

UG/KG 
12/06/88 

P 
o 



SHEPPARD AFB (PHASE I) SHOB SUBSURFACE SOILS 

SANPLE NUNBER: SH08-SU-SBB01-A3H08-SU-SB801-B 
DILUTION FACTOR: 5 1 
DESCRIPTION: 
UNITS: UG/KG UG/KG 
DATE SANPLED: 12/06/88 12/06/88 

•*• BASE/NEUTRAU ••• 

PP CAS NO COMPOUND 

91-57-6 2-NETHYLNAPHTHALENE 23000 
818 85-01-8 PHENANTHRENE 5700 

P 



SHEPPARD AFB (PHASE D SHOB SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

••• ACIDS *•* 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SHOB-SU-SB801-A3H08-SU-3B801-B 
5 1 

UG/KG 
12/06/88 

UG/KG 
12/06/88 

P 
P 



SHEPPARD AFB (PHASE I ) SHOB SUBSURFACE SOILS 

SAMPLE NUMBER: SH08-SU-SB801-ASH08-SU-SB801-B 
DILUTION FACTOR: 1 
DESCRIPTION: 
UNITS: UC/KG UG/KG 
DATE SANPLED: 12/06/88 12/06/88 

•«« PESTICIDES *** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

P 
(p 



SHEPPARD AFB (PHASE I) SHOS SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-SU-SD801-ASH0B-SU-SB801-B 

MG/KG 
12/06/88 

MC/KG 
12/06/88 

•** INORGANICS *** 

PP CAS NO COMPOUND 

2 
3 
5 
8 
10 
12 
15 
16 
24 

ANTINONY 
ARSENIC 
BERYLLIUN 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

J 11.1 
3 
0.7 
10.7 
J 93.7 
11.8 
0 .2 
6.4 
J 240 

J 13 

1.9 
33.5 
J 51 
4 .6 
0.2 
29 
J 49 

p 
j: 



SHEPPARD AFB (PHASE D SHOB SUBSURFACE SOILS 

SAMPLE NUNBER: SH08-SU-SB801-ASH08-SU-SB80I-B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 12/06/8B 12/06/88 

**• GEOCHENICAL PARANCTERS «*• 

PP CAS NO CONFOUND 

CATION EXCHANGE CAPACITY NEQ/IOOG 
GAMMA EMITTERS TH 232 (pCi/gl 
GAMMA EMITTERS RA 228 (pCi/g) 
GANNA EMITTERS RA 226 (pCi/g) 

NA 
NA 
NA 
NA 

10.4 
NA 
NA 
NA 

p 
0\ 



SHEPPARD AFB (PHASE I) SHll SUBSURFACE SOIL 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SHIl-SU-SDlll-A 

UG/KC 
12/11/88 

»•• VOLATILES **• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

P 
OQ 



SHEPPARD AFB (PHASE I) SHll SUBSURFACE SOIL 

SAMPLE NUMBER: SHll-SU-SBlll-A 
DILUTION FACTOR: I 
DESCRIPTION: 
UNITS: UC/KG 
DATE SANPLED: 12/11/88 

*** BASE/NEUTRALS **• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

P 
3 



SHEPPARO AFB (PHASE D SHll SUBSURFACE SOIL 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SHll-SU-SBlll-A 
I 

UG/KG 
12/11/88 

»«• ACIDS *«• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

P 
of 



SHEPPARD AFB (PHASE I) SHll SUBSURFACE SOIL 

SANPLE NUNBER: SHll-SU-SBlll-A 
DILUTION FACTOR: I 
DESCRIPTION: 
UNITS: UC/KG 
DATE SANPLED: 12/11/88 

«*« PESTICIDES «** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

P 
OC 
S> 



SHEPPARD AFB (PHASE I) SHll SUBSURFACE SOIL 

SANPLE NUNBER: SHll-SU-SBlll-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: NG/KG 
DATE SANPLED: 12/11/88 

**« INORGANICS *** 

PP CAS NO CONFOUND 

3 ARSENIC 1.8 
S BERYLLIUN 1.4 
8 CHROMIUM J 30.9 
10 COPPER 18.3 
12 LEAD 7 
15 MERCURY 0.1 
16 NICKEL J 36.1 
24 ZINC 63.3 

O 



SHEPPARD AFB (PHASE I) SHll SUBSURFACE SOIL 

SAMPLE NUNBER: SHll-SU-SBlll-A 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 12/11/88 

•** GEOCHEMICAL PARANCTERS *•* 

PP CAS NO CONFOUND 

CATION EXCHANGE CAPACITY NEQ/IOOG 9.44 
GAMMA EMITTERS TH 232 (pCi/g) 2.010.2 
GANMA ENITTERS RA 22B (pCi/g) 1.8*0.2 
GANNA EMITTERS RA 226 (pCi/g) 1.110.2 

"i 



PHASE I I DATA - SUBSURFACE SOILS 

3 k C \ ^ 



SHEPPARD AFB (PHASE 1 1 ) SH02 SUBSURFACE SOILS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH02-SU-MW2O4A SH02-SU-MN204B 
NA NA 

UG/KG 
07/14/89 

UG/KG 
07/14/89 

•«• VOLATILES ••* 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

5 
LP 



SHEPPARD AFB (PHASE ID SH02 SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH02-3U-MW204A SH02-3U-MW204B 
NA NA 

UG/KG 
07/14/89 

UG/KG 
07/14/89 

*«• BASE/NEUTRAU ••« 

PP CAS NO OONPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

t 



SHEPPARD AFB (PHASE II) 3H02 SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

3H02-3U-HW204A SH02-SU-MW204B 
NA NA 

UG/KG 
07/14/89 

UC/KG 
07/14/89 

••• ACIDS »•• 

PP CAS NO OONPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE II) SH02 SUBSURFACE SOILS 

SANPLE NUNBER: SH02-SU-NW204A SH02-SU-NW204B 
DILUTION FACTOR: 1.0 1.0 
DESCRIPTION: 
UNITS: UG/KG UG/KG 
DATB SANPLED: 07/14/89 07/14/89 

**• PESTICIDES **» 

PP CAS NO OONPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

5 
C 



SHEPPARD AFB (PHASB II) SH02 SUBSURFACE SOILS 

SAMPLE NUNBER: SH02-SU-NW204A SH02-3U-MW204B 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: NG/KG HG/KG 
DATE SANPLED: 07/14/89 07/14/89 

«*• INORGANICS **• 

PP CAS NO CONFOUND 

2 ANTINONY 
3 ARSENIC 
5 BERYLLIUN 
6 CADNIUN 
8 CHRCMIUN 
10 COPPER 
12 LEAD 
16 NICKEL 
19 SILVER 
24 ZINC 

? 

4.4J 
0.54 
0.97 
14.2 
6.7 
39.4 J 
13.4 
2 .1 
44.6 

11 . I J 
I . 5 J 
[0 .43 ] 

11.4 
5.5 
7.5J 
19.6 
1.1 
33.8 



SHEPPARD AFB (PHASE II) SH02 SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATB SANPLED: 

SH02-SU-NN204A 3H02-SU-MW204B 

07/14/89 07 /14 /89 

**• GE0(3IEMICAL PARANCTERS •** 

PP CAS NO OONPOUND 

X MOISTURE 
PH 
TOC 

7.4 
7 .8 
99 

7.8 
B.2 
400 

in 



SHEPPARD AFB (PHASE II) SHOB SUBSURFACE SOILS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH0B-SU-HWB02A SH08-SU-MW802B SH08-SU-NWB02C SH0B-SU-NW803A SH08-SU-MW803B 3H08-3U-MN803C 
NA NA NA NA NA NA 

UG/KG 
07 /15 /89 

UC/KC 
07/14/89 

UC/KC 
07/14/89 

UG/KG 
07/14/89 

UG/RC 
07/14/89 

UG/KG 
07 /14 /89 

• • * VOUTILES • • • 

PP CAS NO CONFOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I I ) SHOB SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-SU-MW802A SH0B-SU-HW802B SH08-SU-MW802C SH08-SU-MW803A SH08-3U-NW803B SH08-SU-NW803C 
1.0 1.0 1.0 1.0 1.0 1.0 

UG/KC 
07/15/89 

UG/KG 
07/14/89 

UC/KG 
07/14/89 

UG/KG 
07/14/89 

UC/KG 
07/14/89 

UG/KG 
07/14/89 

••• BASE/NEUTRALS •*» 

PP CAS NO CONFOUND 

668 
688 

I I7 -81-7 
84-74-2 

BIS(2-CTHYLHEXYL)PHTHALATE 
DI-N-BUTYL PHTHALATE 330 380 I20J 

ISJ 
510 2 36 J 130 J 

(P 

8 



SHEPPARD AFB (PHASE ID SHOS SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-SU-NW802A SH08-SU-MW802B SH08-SU-NW802C SH08-SU-MW803A SH08-SU-NW803B SH08-SU-NW803C 
1.0 1.0 1.0 1.0 1.0 1.0 

UG/KG 
07/15/89 

UC/KG 
07/14/B9 

UG/KG 
07/14/89 

UG/KG 
07/14/89 

UG/KG 
07/14/89 

UG/KG 
07/14/89 

•«• ACIDS •»• 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

(P 

o 



SHEPPARD AFB (PHASE II) SHOB SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH08-SU-NW802A SII08-SU-MW802B 3H08-SU-MW802C SH08-SU-MW803A Slin8-SU-HW803B SH08-SU-HW803C 
2/10 1 1 1000/2000 40 1 

UC/KG 
07/15/89 

UG/KG 
07/14/89 

UG/KC 
07/14/89 

UG/KG 
07/14/89 

UC/KG 
07/14/89 

UG/KG 
07/14/89 

•*• PESTICIDES **• 

PP CAS NO CONFOUND 

92P 

93P 
91P 

319-84-6 
50-29-3 
72-54-8 
72-55-9 
57-74-9 

ALPHA-CHLORDANE 
4,4'-DDT 
4,4'-DDD 
4,4'-DDE 
GANMA CHLORDANE 

69 

120 

19000 

66000 

17000 

440 

520 

460 

(p o 
p 



SHEPPARD AFB (PHASE I I ) SHOB SUBSURFACE SOILS 

SANPU NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATB SAMPLED: 

SH08-SU-NW802A SH08-SU-HW802B SH08-SU-NW802C SH08-SU-NW803A SH08-SU-NW803B 8H08-SU-NW803C 

NG/KG 
07/15/89 

MG/KG 
07/14/89 

MG/KG 
07/14/89 

HG/KG 
07/14/89 

NG/KG 
07/14/89 

MG/KG 
07/14/89 

«•• INORGANICS •** 

PP CAS NO CONFOUND 

2 
3 
5 
6 
8 
10 
12 
15 
16 
19 
24 

ANTINONY 
ARSENIC 
BERYLLIUN 
CADMIUM 
CHRONIUN 
COPPER 
LEAD 
NERCURY 
NICKEL 
SILVER 
ZINC 

13.BJ 
0.66 

10.3 
6.7 
23.2J 

10.5 
1.1 

13.OJ 
(0.35) 

9.8 
8.8 
19.4J 

12.0 

|0.37)J 
10.34] 

9.8 
4.5 
11.9J 

15.8 

30.6 

1.8J 
0.61 
1.8 
24.4 
67.0 
141J 
4.0 
15.7 
7.3 
194 

9.1J 
1.2J 

8.6 
12.4 
11,OJ 

13.8 
2.3 
27.4 

5.9J 
10.441 

16.3 
19.7 
76.4J 

18.4 

96.9 

CP 
O 
(P 



SHEPPARD AFB ( n i A S B I D SHOB SUBSURFACE SOILS 

SANPU miNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATS SAMPLED: 

SH0B-SU-NW802A SH08-3U-NW802B SH0B-SU-MWBn2C SH08-SU-MWe03A SH0B-SU-NN803B SH08-SU-NV803C 

07/15/89 07/14/89 07/14/89 07/14/89 07/14/89 07/14/89 

«« t OBOCNENICAL PARANCTERS • • * 

PP CAS NO OONPOUND 

X NOISTURB 10.7 
PH 8 . 6 
PETROLBUN HYDROCARBONS 
CATION EXCHANGE CAPACITY (NEQ/100G)IS.S 

I S . 3 
10.3 

13.3 
8.6 
98 

19.1 
7.9 
180 

13.6 
8.2 

11.3 
8.1 
78 

CM 
O 
X 



SHEPPARD AFB (PHASE I I ) S H U SUBSURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

3H13-3U-MNI3IA SHU-3U-NWI32A SHU-SU-NW132A0SH13-SU-NW133A SH13-SU-MW134A 
1 .0 1 .0 1 .0 1.0 1 ,0 

DUPLICATE 
UG/KG UG/KG NC/KC UG/KG UG/KG 
07 /15 /89 07/15/89 07/15/89 07/15/89 07/15/89 

•*« VOUTILES • * • 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

(fi 

o 



SHEPPARO AFB (PHASE 11) S H U SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATB SANPLED: 

SHU-SU-MWUIA SHI3-SU-NWI32A 3HU-SU-NWI32ADSHI3-SU-NN133A SHU-SU-NNU4A 
1.0 1.0 1.0 1.0 NA 

DUPLICATE 
UG/KG UG/KG Nd/KG UG/KG UG/KG 
0 7 / 1 5 / 8 9 0 7 / 1 5 / 8 9 0 7 / 1 5 / 8 9 0 7 / 1 5 / 8 9 0 7 / 1 5 / 8 9 

• • • BASB/NEUTRALS • • • 

PP CAS NO CONFOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

(P 

o 



SHEPPARD AFB (PHASE II) S H U SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

• » • ACIDS • » • 

PP CAS NO 

SHU-SU-NNUIA SHU-SU-NW132A SHI3-SU-NWU2ADSH13-SU-NW133A SH13-SU-NW134A 
1.0 1.0 1.0 1.0 NA 

DUPLICATE 
UG/KG UG/KG NG/KG UG/KC UG/KG 
07/15/89 07/15/89 07/15/89 07/15/89 07/16/89 

CONFOUND 

NO PARANCTERS DETECTED FOR THIS CATEGORY 



SHEPPARO AFB (PHASE II) SHU SUBSURFACE SOILS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH13-3U-NWUIA SH13-SU-HWI32A 3H13-SU-NWI32ADSHU-SU-NWU3A SH13-SU-NWI34A 
NA NA NA NA NA 

DUPLICATE 
UG/KG UG/KG MG/KG UC/KC UG/KG 
07 /15 /89 07 /15 /89 07 /15 /89 07/15/89 07/15/89 

• » • PESTICIDES • • • 

PP CAS NO COMPOUND 

NO PARANCTERS DCTECTED FOR T H I S CATEGORY 

C P o 



SHEPPARD AFB (PHASE I I ) S H U SUBSURFACE S O I L S 

SANPLE NUMBER: S H U - S U - M W U I A S H U - S U - N W 1 3 2 A SH13-SU-NW132ADSHU-SU-HW133A SH13-3U-MWI34A 
DILUTION FACTOR: NA NA NA NA NA 
DESCRIPTION: 
U N I T S : 
DATE SAMPLED: 07/15/89 07/15/89 07/15/89 07/15/89 07/15/89 

*•• INORGANICS •** 

PP CAS NO OOMFOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

$ 



SHEPPARD AFB (PHASE 11) SHU SUBSURFACE SOILS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH13-3U-NW131A 3HI3-3U-MWU2A SHI3-SU-MW132AD3H13-SU-MW133A SHU-SU-MWI34A 

DUPLICATE 

07/15/89 07/15/89 07/15/89 07/15/89 07/15/89 

*•• QEOCHEMICAL PARANCTERS *** 

PP CAS NO COMPOUND 

X NOISTURB 14.0 
PH 7.9 
CATION EXCHANGE CAPACITY (MEQ/IOOG)13.1 
TOC 66 

14.6 
7.0 
21.9 
2500 

13.2 
7 .3 
27.0 
1800 

12.9 
7.7 

IS.4 
7.8 

o 



PHASE I DATA - SEDIMENTS 

3 \ \ 



SHEPPARD AFB (PHASE D SH03 SEDIMENTS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

»•* VOLATILES ••• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SE-00I-1 SH03-SE-001-1D 

UC/KG 
12/07/88 

DUPLICATE 
UG/KC 
12/07/88 

CP 
y 



SHEPPARD AFB (PHASE D SH03 SEDINENTS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•** BASB/NEUTRALS ••• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SE-001-1 SH03-3E-001-ID 

UG/KG 
12/07/88 

DUPLICATE 
UG/KG 
12/07/88 

CA) 



SHEPPARO AFB (PHASE I) SHOS SEDINENTS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH03-SE-001-1 SH03-SE-001-1D 

DUPLICATE 
UG/KG UG/KG 
12/07/88 12/07/88 

•** ACIDS **• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

Co 
2 



SHEPPARD AFB (PHASE I) SHOS SEDIMENTS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

»»« P K T I C I D E S • • * 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SE-001-1 
1 

UG/KG 
12/07/88 

SH03-SE-00I-1D 
1 
DUPLICATE 
UG/KG 
12/07/88 



SHEPPARD AFB (PHASE I) SHOS SEDIMENTS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SH03-SE-001-1 SH03-SE-001-1D 

NG/KG 
12/07/88 

DUPLICATE 
NG/KG 
12/07/88 

**« INORGANICS •** 

PP CAS NO COMPOUND 

3 
5 
8 
10 
12 
15 
16 
19 
24 

ARSENIC 
BERYLLIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SILVER 
ZINC 

2 .6 

77.2 
J 44 
78.1 
1.1 
36.4 
J 2 .3 
J 110 

2 .9 
1.1 
68 .9 
J 5 1 . . 
120 
1.4 
24.8 
J 2.7 
J 130 

0> 



SHEPPARD AFB (PHASE I) SHOS SEDIMENTS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•«• GEOCHENICAL PARANCTERS **« 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SE-001-I SH03-SE-00I-ID 

DUPLICATE 

12/07/88 12/07/88 



SHEPPARD AFB (PHASE I) SH04 SEDINENTS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

»»* VOUTILES »»• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SE-001-1 3H04-3E-002-1 

UG/KG 
12/08/88 

UG/KG 
12/08/88 



SHEPPARD AFB (PHASE I) SH04 SEDIMENTS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

««« BASB/NEUTRAU •«• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SE-001-1 SH04-SE-002-1 
1 1 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

m 



SHEPPARD AFB (PHASE I) SH04 SEDIMENTS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

»•* ACIDS *»• 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

3H04-SE-001-1 3H04-SE-002-1 
1 1 

UC/KG 
12/08/88 

UC/KG 
12/08/88 

O 



SHEPPARD AFB (PHASE I) SH04 SEDINENTS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

»•« PESTICIDES •»» 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SE-001-1 SH04-3E-002-1 
1 

UG/KG 
12/08/88 

UG/KG 
12/08/88 

N 



SHEPPARD AFB (PHASE I) SH04 SEDIMENTS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH04-SE-00I-I 3H04-3E-002-1 

MG/KG 
12/08/88 

NC/KG 
12/08/88 

**« INORGANICS *•• 

PP CAS NO CONFOUND 

S 
5 
8 
10 
12 
15 
16 
24 

ARSENIC 
BERYLLIUN 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

6.7 
2 .2 
25 .5 
21.4 
J 29 .9 
0 .5 
34.1 
J 62 .1 

6 .4 
2 .1 
27 .5 
19.3 

0 .5 
32.5 
J 59 .2 



SHEPPARD AFB (PHASE I) SH04 SEDINENTS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

* • • GBOCHDilCAL PARANCTERS * * * 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SII04-SE-001-1 SH04-SE-002-1 

12/08/88 12/08/88 

CAI 



PHASE I DATA - SURFACE WATER 

3^H 



SHEPPARD AFB (PHASE I) SHOS SURFACE WATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

«*• VOLATILES ••» 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SW-001-1 
1 

UG/L 
12/07/88 

SH03-SW-001-1D 
1 
DUPLICATE 
UG/L 
12/07/88 



SHEPPARD AFB (PHASE I) SHOS SURFACE WATER 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•*« BASE/NEUTRAU •*« 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH03-SW-001-1 SH03-SW-001-1D 

UG/L 
12/07/88 

DUPLICATE 
UG/L 
12/07/88 



SHEPPARD AFB (PHASE I) SHOS SURFACE WATER 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESC:RIPTION: 
UNITS: 
DATE SANPLED: 

*«» ACIDS •«« 

PP CAS NO CONFOUND 

NO PARANETERS FOR THIS CATEGORY 

SH03-SW-001-1 SH03-SW-001-1D 

UG/L 
12/07/88 

DUPLICATE 
UG/L 
12/07/88 



SHEPPARD AFB (PHASE D SHOS SURFACE WATER 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH03-SW-001-1 SH03-3W-001-1D 
1 1 

DUPLICATE 
UG/L UC/L 
12/07/88 12/07/88 

•»• PESTICIDES **• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

00 



SHEPPARD AFB (PHASB I) SHOS SURFACE WATER 

SANPLE NUNBER: SHOS-SW-OOI-l SHOS-SN-OOl-lD 
DILUTION FACTOR: 
DESCRIPTION: DUPLICATE 
UNITS: UG/L UG/L 
DATE SANPLED: I2/07/8B 12/07/88 

•«* INORGANICS *** 

PP CAS NO CONFOUND 

2 ANTINONY J 66.3 
S ARSENIC J 74.6 
19 SILVER J 7.8 
24 ZINC J 128 
25 CYANIDE 80.0 17.5 



SHEPPARD AFB (PHASE I) SH03 SURFACE WATER 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

SII03-3W-001-1 SH03-SW-001-1D 

NG/L 
12/07/88 

DUPLICATE 
MG/L 
12/07/88 

•** GEOCHEMICAL PARANCTERS *** 

PP CAS NO OONPOUND 

CHLORIDE 
CYANIDE UG/L 
NITRITE (as N) 
SULFATE 
TDS 
FLUORIDE 
BRONIDE 
PHOSPHATE, ORTHO 
PHOSPHATE, TOTAL UG/L 

150.0 147.0 
J 80 .3 
0.4 
53 .6 
431 
2.2 
0.74 
16.0 
4980 

J 17 
0 . 3 
47 .9 
460 
2 . 3 
0 .57 
15.0 
4810 

VA) 
VAI 

o 



SHEPPARD AFB (PHASE I) SH04 SURFACE WATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

*•« VOLATILES ••• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SW-001-1 
1 

UG/L 
12/08/88 

SH04-3W-002-1 
1 

UG/L 
12/08/88 



SHEPPARD AFB (PHASE I) SH04 SURFACE WATER 

SAMPLE NUMBER: SH04-SW-001-1 SH04-SW-0O2-I 
DILUTION FACTOR: 1 2 
DESCRIPTION: 
UNITS: UG/L UG/L 
DATE SANPLED: 12/08/88 12/08/88 

«** BASE/NEUTRAU *** 

PP CAS NO COMPOUND 

67B 8S-6B-7 BUTYL BENZYL PHTHALATE 

N 



SHEPPARD AFB (PHASE I) SH04 SURFACE WATER 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SANPLED: 

•** ACIDS ••• 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-3W-001-1 SH04-SW-002-1 
1 2 

UG/L 
12/08/88 

UC/L 
12/08/88 

VAI 



SHEPPARD AFB (PHASE I) SH04 SURFACE WATER 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

»•* PESTICIDES »•* 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-SW-001-1 
1 

UG/L 
12/08/88 

SH04-SW-002-1 
1 

UG/L 
12/08/88 

UJ 
Ul 



SHEPPARD AFB (PHASE I) SH04 SURFACE WATER 

SANPLE NUNBER: SH04-SW-001-1 SH04-SW-002-1 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: UG/L UC/L 
DATE SAMPLED: 12/08/88 12/08/88 

•** INORGANICS *•* 

PP CAS NO CONFOUND 

ANTIMONY J 55.5 

UJ 



SHEPPARD AFB (PHASE I) SH04 SURFACE WATER 

SAMPLE NUNBER: SH04-SW-001-1 SH04-SW-002-1 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: MG/L NG/L 
DATE SANPLED: 12/08/88 12/08/88 

*** GEOCHENICAL PARANCTERS *** 

PP CAS NO COMPOUND 

CHLORIDE 
NITRATE (as N) 
SULFATE 
TDS 
FLUORIDE 
BROMIDE 
PHOSPHATE, TOTAL UG/L 

78.1 

49.2 
437 
1.1 
2 .9 
34 .8 

160.0 
0.81 
72 .8 
632 
1.4 
0 .91 
57.6 



BLANKS 

SSI 



SHEPPARD AFB (PHASE I) SH02 TRIP BLANK 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH02-TB-NOV08-X 
1.0 
TRIP BLANK 
UC/L 
11/08/88 

* • » VOUTILES »** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

is 
CD 



SHEPPARD AFB (PHASE I) SH02 TRIP BLANK 

SAMPLE NUMBER: SH02-TB-NOV08-X 
DILUTION FACTOR: 
DESCRICTION: TRIP BLANK 
UNITS: UG/L 
DATE SAMPLED: 11/08/88 

•*• BASE/NEUTRAU *•• 

PP CAS NO COMPOUND 

HO PARANCTERS FOR THIS CATEGORY 

ts 



SHEPPARD AFB (PHASE I) SH02 TRIP BLANK 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH02-TB-NOV08-X 

TRIP BLANK 
UG/L 
11/08/88 

•*» ACIDS •** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH02 TRIP BLANK 

SAMPLE NUMBER: SH02-TB-NOV08-X 
DILUTION FACTOR: 
DESCRICTION: TRIP BLANK 
UNITS: UC/L 
DATE SAMPLED: 11/08/88 

»•* PESTICIDES »*» 

PP CAS NO COMPOUND 

NO PARAMETERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I ) SH02 TRIP BLANK 

SAMPLE NUNBER: SH02-TB-NOV08-X 
DILUTION FACTOR: 
DESCRICTION: TRIP BLANK 
UNITS: 
DATE SANPLED: 11/08/88 

«»• INORGANICS •*• 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 

Ul 
IS 



SHEPPARD AFB (PHASE I) SH02 TRIP BLANK 

SAMPLE NUNBER: SH02-TB-NOV08-X 
DILUTION FACTOR: 
DESCRICTION: TRIP BLANK 
UNITS: 
DATE SANPLED: 11/08/88 

*** GEOCHEMICAL PARANCTERS *** 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

0̂  



SHEPPARD AFB (PHASE 1) SH04 RINSATE BLANK 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

••• VOLATILES **» 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH04-RB-DEC12-X 
I 
RINSATE BLK 
UC/L 
12/12/88 



SHEPPARD AFB (PHASE I) SH04 RINSATE BLANK 

SANPLE NUNBER: SH04-RB-DEC12-X 
DILUTION FACTOR: 1 
DESCRICTION: RINSATE BLK 
UNITS: UG/L 
DATE SANPLED: 12/12/88 

**• BASE/NEUTRALS *** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH04 RINSATE BLANK 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH04-RB-DEC12-X 
I 
RINSATE BLK 
UC/L 
12/12/88 

•*• ACIDS *»• 

PP CAS NO CONFOUND 

NO PARAMCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE 1) SH04 RINSATE BLANK 

SAMPLE NUMBER: SII04-RB-DEC12-X 
DILUTION FACTOR: 1 
DESCRICTION: RINSATE BLK 
UNITS: UC/L 
DATE SAMPLED: 12/12/88 

•*« PESTICIDES ••• 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SH04 RINSATE BLANK 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH04-RB-DEC12-X 

RINSATE BLK 
UC/L 
12/12/88 

••• INORGANICS *** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

Ul 



SHEPPARD AFB (PHASE D SH04 RINSATE BLANK 

SAMPLE NUNBER: SH04-RB-DECI2-X 
DILUTION FACTOR: 
DESCRICTION: RINSATE BLK 
UNITS: 
DATE SANPLED: 12/12/88 

«•• GEOCHEMICAL PARAMCTERS »** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

,̂0 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SHOO-FB-182-02 SII00-FB-DEC09-XSH00-FB-DEC1B-XSH00-FB-DEC18-YSH00-FB-DEC20-XSH0O-FB-NOV13-X3H00-FB-NOV1S-Y 
I 
FIELD BLANK 
UC/L 
12/09/88 

FIELD BLANK 
UC/L 
12/09/88 

I 
FIELD BLANK 
UG/L 
12/1B/88 

1 
FIELD BLANK 
UC/L 
12/18/88 

1 
FIELD BLANK 
UG/L 
12/20/88 

1.0 
FIELD BLANK 
UO/L 
1I/I3/B8 

1.0 
FIELD BLANK 
UG/L 
11/13/88 

«•• VOLATILES »»» 

PP CAS NO COMPOUND 

4V 
86V 
B7V 
23V 
44V 
46V 

67-64-1 
71-43-2 
108-88-3 
79-01-6 
67-66-3 
7S-09-2 
74-83-9 

ACETONE 
BENZENE 
TOLUENE 
TRICHLOROETHENE 
CHLOROFORM 
MCTHYLENE CHLORIDE 
BRONONETHANE 

350 

57 

150 

860 

130 

15 

3J 3J 
2J 
3J 
7 

40 

J 200 

Ul 



SHEPPARD AFB (PHASE I ) SHOO BLANKS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SHOO-FB-182-02 SH00-FB-DECO9-X3H0O-FB-DEC18 .XSH00-FB-DEC18-Y3H00-FB-DEC20-XSH00-FB-NOV1S-X3H00-FB-NOV1S-Y 
l l l l 

FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BUNK 
UG/L UC/L UC/L UC/L UC/L UO/L UQ/L 
12/09/88 12/09/88 12/18/88 12/18/88 12/20/B8 11/13/88 11/13/88 

*** BASE/NEUTRALS *•* 

PP CAS NO CONFOUND 

66B 117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 
678 85-68-7 BUTYL BENZYL PHTHALATE 

10 

V^ 
^ 



SHEPPARD AFB (PHASE 1) SHOO BLANKS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SHOO-FB-182-02 SH00-FB-DEC09-X3H00-FB-DECI8-X3H00-FB-DECI8-YSH00-FB-DEC20-XSH00-FB-NOV13-XSH00-FB-NOVU-Y 
l l l l 

FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BUNK 
UG/L UC/L UC/L UC/L UC/L UG/L UG/L 
12/09/88 12/09/88 12/18/88 12/18/88 12/20/88 11/13/88 11/13/88 

••* ACIDS **• 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 

Ul 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SHOO-FB-182-02 SII00-FB-DEC09-XSH00-FB-DECI8-X3H00-FB-DECI8-ySH00-FB-DEC20-XSH00-FB-NOVI3-XSH00-FB-HOV13-Y 
I 1 1 1.0 1.0 

FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK 
UG/L UG/L UC/L UG/L UG/L UG/L UG/L 
12/09/88 12/09/88 12/18/88 12/18/88 12/20/88 11/13/8B 11/13/88 

••* PESTICIDES *•» 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

lA> 

Ul 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SHOO-FB-182-02 3H00-FB-DEC09-XSH00-FB-DEC18-XSH00-FB-DEC18-YSH00-FB-DEC20-XSH00-FB-NOV13-X3H00-FB-NOV13-Y 

FIELD BLANK 

12/09/88 

FIELD BLANK 
UG/L 
12/09/88 

FIELD BLANK 
UC/L 
12/18/88 

FIELD BLANK 
UG/L 
I2/1B/88 

FIELD BLANK 
UC/L 
12/20/88 

FIELD BLANK 
UG/L 
11/13/88 

FIELD BLANK 
UO/L 
11/13/88 

•** INORGANICS *** 

PP CAS NO CONFOUND 

6 
8 
18 
24 

CADNIUN 
CHRONIUN 
SELENIUM 
ZINC 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SHOO-FB-182-02 SHO0-FB-DEC09-XSHO0-FB-DECI8-X3H00-FB-DECI8-y3H00-FB-DEC20-XSH00-FB-NOVI3-X3H00-FB-NOV13-Y 

FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BLANK FIELD BUNK 
MC/L MG/L 

12/09/88 12/09/88 12/18/88 12/18/88 12/20/88 11/13/88 11/13/88 

*** GEOCHEMICAL PARAMCTERS • * • 

PP CAS NO CONFOUND 

TDS 
GANNA ENITTERS CS 137 (pCi /g ) 
GROSS BCTA (pCi /g ) 

IS 

47*5 
4 .9*1.2 

Ul 



SHEPPARO AFB (PHASE I) SHOO BUNKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH00-RB-DECO6-XSH00-RB-DEC07-XSH0O-RB-DECO8-XSH00-RB-DEC18-X3H00-RB-DEC19-XSH0O-RB-DEC20-XSHOO-RB-NOV08-X 
I I I I 
RINSATE BLK 
UG/L 
12/06/88 

RINSATE BLK 
UC/L 
12/07/88 

RINSATE BLK 
UG/L 
12/08/88 

RINSATE 
UC/L 
12/18/88 

BLK 
1 
RINSATE BLK 
UC/L 
12/19/88 

1 
RINSATE BLK 
UO/L 
12/20/88 

1.0 
RINSATE B U 
UO/L 
11/09/88 

*»» VOLATILES *•• 

PP CAS NO CONFOUND 

4V 
86V 
B7V 
23V 
44V 
46V 

67-64-1 
71-43-2 
108-88-3 
79-01-6 
67-66-3 
75-09-2 
74-83-9 

ACETONE 
BENZENE 
TOLUENE 
TRICHLOROETHENE 
CHLOROFORN 
NETHYLENE CHLORIDE 
BRONONETHANE 

42 

5 

120 

330 

87 

72 

23 

2J 
3J 

4J 
21 
2J 



SHEPPARD AFB (PHASE 1) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH00-RB-DEC06-X3H00-RB-DEC07-XSH00-RB-DEC08-XSH00-RB-DEC18-XSH00-RB-DEC19-XSH00-RB-DEC20-XSH00-RB-NOV08-X 
1 
RINSATE BLK 
UG/L 
I2/06/8B 

I 
RINSATE BLK 
UG/L 
12/07/88 

I 
RINSATE BLK 
UC/L 
12/08/88 

I 
RINSATE BLK 
UC/L 
12/18/88 

RINSATE BLK 
UC/L 
12/19/88 

I 
RINSATE BLK 
UO/L 
12/20/88 

RINSATE BLK 
UG/L 
11/09/88 

*«* BASE/NEUTRAU *•« 

PP CAS NO CONFOUND 

66B 117-81-7 BI3(2-ETHYLHEXYL)PHTHALATE 
678 85-68-7 BUTYL BENZYL PHTHALATE 

J 100 
J 2 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

3H00-RB-DEC06-X3H00-RB-0EC07-X3H00-RB-DEC08-XSH00-RB-DEC18-X3H00-RB-DEC19-X3H00-RB-DEC20-XSH00-RB-NOV08-X 
I 
RINSATE BLK 
UC/L 
12/06/88 

I 
RINSATE BLK 
UC/L 
12/07/88 

I 
RINSATE BLK 
UC/L 
12/08/88 

1 
RINSATE BLK 
UC/L 
12/18/88 

RINSATE BLK 
UG/L 
12/19/88 

I 
RINSATE BLK 
UO/L 
12/20/68 

RINSATE BLK 
UG/L 
11/09/88 

*•* ACIDS •*» 

PP CAS NO COMPOUND 

NO PARAMCTERS FOR THIS CATEGORY 

Qo 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

••* PESTICIDES •*• 

PP CAS NO CONFOUND 

NO PARAMCTERS FOR THIS CATEGORY 

SH00-RB-DEC06-XSH0O-RB-DEC07-X3M00-RB-DECOB-XSH00-RB-DECI8-XSH00-RB-DEC19-XSH0O-RB-DEC20-X3H00-RB-NOV0B-X 
1 
RINSATE BLK 
UC/L 
12/06/88 

I 
RINSATE BLK 
UG/L 
12/07/88 

I 
RINSATE BLK 
UC/L 
12/08/88 

RINSATE BLK 
UG/L 
12/18/88 

RINSATE BLK 
UC/L 
12/19/88 

I 
RINSATE BLK 
UG/L 
12/20/88 

1.0 
RINSATE B U 
UG/L 
11/09/88 

Ul 



SHEPPARD AFB (PHASE I ) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

*** INORGANICS *** 

PP CAS NO CONFOUND 

SH00-RB-DEC06-XSH00-RB-DEC07-XSH00-RR-DEC0B-XSH00-RB-DECI8-XSH00-RB-DEC19-XSH00-RB-DEC20-X3H00-RB-NOV0B-X 

RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK 
UG/L UC/L UC/I. UG/L UC/L UC/L 
12/06/88 12/07/88 12/08/88 12/18/88 12/19/88 12/20/88 11/09/88 

6 
8 
18 
24 

CADNIUN 
CHRONIUN 
SELENIUM 
ZINC 

2.64 

Ul 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH00-RB-DEC06-XSH00-RB-DEC07-XSH00-RB-DEC08-XSH00-RB-DECIR-XSH00-RB-DECI9-X3H00-RB-DEC20-XSH00-RB-NOV08-X 

RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK 
MG/L 

12/06/88 12/07/88 12/08/88 12/18/88 12/19/88 12/20/88 11/09/88 

«** GEOCHEMICAL PARANCTERS •** 

PP CAS NO CONFOUND 

TDS 
GAMMA EMITTERS CS 137 (pCi/g) 
GROSS BETA (pCi/g) 

U l 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH00-RB-NOV10-XSH00-RR-NOVI2-XSH00-RB-N0V15-XSH00-RB-NOV17-X3H00-RB-NOVI9-X3H00-TB-DEC07-XSH00-TB-DEC09-X 
1.0 
RINSATE BLK 
UG/L 
11/10/88 

1.0 
RINSATE BLK 
UC/L 
11/12/88 

1.0 
RINSATE BLK 
UG/L 
11/15/88 

1.0 
RINSATE BLK 
UG/L 
11/17/88 

1.0 
RINSATE BLK 
UG/L 
11/19/88 

I 
TRIP BLANK 
UG/L 
12/07/88 

1 
TRIP BUNK 
UG/L 
12/09/88 

»** VOLATILES »*• 

PP CAS NO CONFOUND 

4V 
86V 
87V 
23V 
44V 
46V 

67-64-1 
71-43-2 
108-88-3 
79-01-6 
67-66-3 
75-09-2 
74-83-9 

ACETONE 
BENZENE 
TOLUENE 
TRICHLOROETHENE 
CHLOROFORN 
MCTHYLENE CHLORIDE 
BRONOMCTHANE 

J II 

J I J 2 
10 

Ul 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRIPTION: 
UNITS: 
DATE SAMPLED: 

SH00-<iB-NOV10-XSH00-RB-NOVI2-XSH00-RB-NOV15-XSH00-RB-NOVI7-X3ll00-RB-NOVI9-XSH00-TB-DEC07-XSH00-TB-DEC09-X 

RINSATE BLK 
UC/L 
11/10/88 

RINSATE BLK 
UC/L 
11/12/88 

RINSATE BLK 
UG/L 
11/15/88 

RINSATE BLK 
UG/L 
11/17/88 

RINSATE BLR 
UG/L 
11/19/88 

TRIP BLANK 
UG/L 
12/07/88 

TRIP BLANK 
UO/L 
12/09/88 

••• BASE/NEUTRAU ••• 

PP CAS NO CONFOUND 

66B 
678 

117-81-7 
85-6B-7 

BI3(2-ETHYUEXYL)PHTHALATE 
BUTYL BENZYL PHTHALATE 

VAI 

u» 



SHEPPARD AFB (PHASE 1) SHOO BLANKS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

«•* ACIDS *•* 

PP CAS NO COMPOUND 

NO PARAMCTERS FOR THIS CATEGORY 

SH00-RB-NOV10-XSH00-RD-NOV12-XSH00-RB-NOV15-XSH00-RB-NOVI7-XSH00-RB-NOV19-XSH00-TB-DECO7-XSH00-TB-DEC09-X 

RINSATE BLK 
UG/L 
11/10/88 

RINSATE BLK 
UC/L 
11/12/88 

RINSATE BLK 
UG/L 
11/15/88 

RINSATE BLK 
UC/L 
11/17/88 

RINSATE BLK 
UC/L 
11/19/88 

TRIP BLANK 
UC/L 
12/07/88 

TRIP BLANK 
UG/L 
12/09/88 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH00-RB-NOV10-XSH00-RB-NOVI2-XaH00-RB-NOVI5-X3H00-RB-NOV17-X3H00-RB-NOV19-X3H00-TB-DEC07-XSH00-TB-DEC09-X 
1.0 1.0 1.0 

RIN.SATE BLK RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK TRIP BLANK TRIP BLANK 
UC/I. UG/L UG/L UC/L UG/L UG/L UG/L 
11/10/88 11/12/88 11/15/88 11/17/88 11/19/88 12/07/88 12/09/88 

««« PESTICIDES *•• 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SHOO-RB-NOVIO-XSHOO-RR-NOVI2-XSHOO-RB-NOVI5-XSHOO-RB-NOVI7-XSHOO-RB-NOVI9-XSHOO-TB-DEC07-XSHOO-TB-DEC09-X 

RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK TRIP BLANK TRIP BUNK 
UC/L UC/L UG/L 

11/10/88 11/12/88 11/15/88 11/17/88 11/19/88 12/07/88 12/09/88 

**• INORGANICS «*• 

PP CAS NO CONFOUND 

6 
8 
18 
24 

CADMIUM 
CHROMIUM 
SELENIUM 
ZINC 

J 29 
23 

1761 



SHEPPARD AFB (PHASE I ) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH00-RB-NOV10-XSH00-RB-NOVI2-XSH00-RB-NOV15-XSH00-RB-NOVI7-XSH00-RB-NOV19-XSH0O-T8-DEC07-XSH00-TB-DBC09-X 

RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK TRIP BLANK TRIP BUNK 

11/12/88 11/15/88 11/17/88 11/19/88 12/07/88 12/09/88 

RINSATE BLK 
UG/L 
11/10/88 

**« GEOCHEMICAL PARANCTERS «** 

PP CAS NO CONFOUND 

TDS 
GAMMA EMITTERS CS 137 (pCi/g) 
GROSS BCTA (pCi/g) 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH00-TB-DECI8-XSH00-TB-DEC18-YSH00-TB-DECI8-Z3H00-TB-DECI9-YSH00-TB-DEC20-XSH00-TB-DEC20-Y3H00-TB-NOV11-X 
I 
TRIP BLANK 
UG/L 
12 /28 /88 

I 
TRIP BLANK 
UC/L 
12 /18 /88 

I 
TRIP BLANK 
UG/L 
12 /18 /88 

I 
TRIP BLANK 
UG/L 
12/19/88 

I 
TRIP BLANK 
UC/L 
12/20/88 

I 
TRIP BLANK 
UC/L 
12 /20 /88 

1.0 
TRIP BLANK 
UG/L 
11 /11 /88 

• * • VOLATILES • » • 

PP CAS NO COMPOUND 

6 7 - 6 4 - 1 ACETONE 
4V 71-43-2 BENZENE 
86V 108-88-3 TOLUENE 
87V 79-01-6 TRICHLOROCTHENE 
23V 67 -66 -3 CHLOROFORM 
44V 75-09-2 MCTHYLENE CHLORIDE 
46V 74 -83 -9 BROMONCTHANE 

11 

4J 

13 

Ul 

Oa 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAHPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH00-TB-DECI8-XSH00-TB-DEC1B-YSH00-TB-DEC18-ZSH00-TB-DECI9-YSH00-TB-DEC20-XSH00-TB-DEC20-YSH00-TB-NOV11-X 

TRIP BLANK 
UC/L 
12 /28 /88 

TRIP BLANK 
UC/L 
12/18/88 

TRIP BLANK 
UC/L 
12 /18 /88 

TRIP BLANK 
UG/L 
12/19/88 

TRIP BLANK 
UC/L 
12/20/88 

TRIP BLANK 
UG/L 
12/20/88 

TRIP BUNK 
UG/L 
11 /11 /88 

• • • BASE/NEUTRAU • • * 

PP CAS NO OOMFOUND 

66B 117 -B I -7 BIS(2-CTHYLHEXYL)mTHALATE 
678 85 -68 -7 BUTYL BENZYL PHTHALATE 

Ul 



SHEPPARD AFB (PHASE I ) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH00-TB-DECI8-XSH00-TB-DEC1B-YSH00-TB-DEC18-ZSH00-TB-DEC19-YSH00-TB-DEC20-XSH00-TB-DEC20-YSH00-TB-NOV11-X 

TRIP BLANK 
UG/L 
12/28/88 

TRIP BLANK 
UG/L 
12 /18 /88 

TRIP BLANK 
UG/L 
12/18/88 

TRIP BLANK 
UC/L 
12/19/88 

TRIP BLANK 
UC/L 
12/20/88 

TRIP BLANK 
UG/L 
12/20/88 

TRIP BUNK 
UG/L 
11/11/88 

• * • ACIDS * • • 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

lAI 

o 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

»•» PESTICIDES * * » 

PP CAS NO COMPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH00-TB-DECI8-XSH00-TB-DECI8-Y3H00-TB-DECI8-ZSHO0-TB-OECI9-YSH00-TB-0EC20-X3H00-TB-DEC20-YSH0O-TB-NOVI1-X 

TRIP BLANK 
UG/L 
12 /28 /88 

TRIP BLANK 
UC/L 
12/18/88 

TRIP BLANK 
UC/L 
12 /18 /88 

TRIP BLANK 
UC/L 
12/19/88 

TRIP BLANK 
UO/L 
12 /20 /88 

TRIP BLANK 
UG/L 
1 2 / 2 0 / 8 8 

TRIP BUNK 
UG/L 
11/11/88 

Ul 
^>l 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH00-TB-DECI8-XSH00-TB-DECI8-YSH00-TB-DEC18-ZSH00-TB-DECI9-YSH00-TB-DEC20-XSH00-TB-D8C20-YSH0O-TB-NOV11-X 

TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BUNK TRIP BLANK TRIP BUNK 

I2/1B/8B 12/18/88 12/18/88 12/19/88 12/20/88 12/20/88- 11/11/88 

•*• INORGANICS •** 

PP CAS NO COMPOUND 

6 
8 
18 
24 

CADNIUN 
CHROMIUM 
SELENIUM 
ZINC 

Ul 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH00-TB-DECI8-XSH00-TB-DEC18-Y3H00-TB-DEC1B-Z3H00-TB-DECI9-YSH00-TB-DEC20-XSH00-TB-DEC20-YSH00-TB-HOV11-X 

TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BUNK 

12/18/88 12/16/88 12/16/88 12/19/88 12/20/88 12/20/88 11/11/88 

• * • GEOCHEMICAL PARAMCTERS * * * 

PP CAS NO COMPOUND 

TDS 
GANNA ENITTERS CS 137 ( p C i / g ) 
GROSS BCTA ( p C i / g ) 

VAI 



SHEPPARO AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH00-TB-NOV12-XSH00-TB-NOV13-XSH00-TB-NOV13-YSH00-TB-NOV15-XSH00-TB-NOV15-YSH00-TB-NOV17-XSH00-TB-NOV1B-Y 
1.0 
TRIP BLANK 
UG/L 
11/12/88 

1.0 
TRIP BLANK 
UC/L 
ll/U/88 

1.0 
TRIP BLANK 
UG/L 
11/13/88 

1.0 
TRIP BLANK 
UC/L 
11/15/88 

1.0 
TRIP BLANK 
UG/L 
11/15/88 

1.0 
TRIP BLANK 
UG/L 
11/17/88 

1.0 
TRIP BLANK 
UO/L 
11/18/88 

* • * VOUTILES • » • 

PP CAS NO COMPOUND 

4V 
86V 
B7V 
23V 
44V 
46V 

67-64-1 
71-43-2 
108-88-3 
79-01-6 
67-66-3 
75-09-2 
74-83-9 

ACETONE 
BENZENE 
TOLUENE 
TRICHLOROETHENE 
CHLOROFORM 
MCTHYLENE CHLORIDE 
BROMOMETHANE 

Ul 



SHEPPARD AFB (PHASE I ) SHOO BLANKS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

3H00-TB-NOVI2-X3H00-TB-NOVU-XSH00-TB-NOVU-V3H00-TB-NOVI5-XSH00-TB-NOVI5-Y3H00-TB-NOV17-XSH00-TB-HOV18-Y 

TRIP BLANK 
UG/L 
11/12/88 

TRIP BLANK 
UG/L 
1I/U/B8 

TRIP BLANK 
UC/L 
11/13/88 

TRIP BLANK 
UC/L 
11/15/88 

TRIP BLANK 
UG/L 
11/15/88 

TRIP BLANK 
UC/L 
11/17/88 

TRIP BLANK 
UG/L 
11/18/88 

*** BASE/NEUTRAU «** 

PP CAS NO COMPOUND 

66B 117-81-7 
678 8S-68-7 

B1S(2-CTHYLHEXYL)PirTHALATE 
BUTYL BENZYL PHTHALATE 

CAJ 
- J 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

•** ACIDS ••• 

PP CAS NO OONPOUND 

NO PARANCTERS FOR THIS CATEGORY 

SHOO-TB-NOV12-XSHOO-TB-NOVI3-XSHOO-TB-NOVU-ySHOO-TB-NOVI5-X3HOO-TB-NOVI5-YSHOO-TB-NOVI7-XSHOO-TB-NOV18-Y 

TRIP BLANK 
UG/L 
11/12/88 

TRIP BLANK 
UG/L 
ll/U/88 

TRIP BLANK 
UC/L 
11/13/88 

TRIP BLANK 
UC/L 
11/15/88 

TRIP BUNK 
UC/L 
11/15/88 

TRIP BLANK 
UG/L 
11/17/88 

TRIP BUNK 
UG/L 
11/18/88 

Ul 
•J 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

• • • PESTICIDES * * • 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

SH00-TB-NOV12-XSH00-TB-NOVI3-XSH00-TB-NOV13-Y3H00-TB-NOV15-X3H00-TB-NOV1S-YSH00-TB-NOV17-XSH00-TB-NOV18-Y 

TRIP BLANK 
UG/L 
11/12/88 

TRIP BLANK 
UC/L 
I I / U / B 8 

TRIP BLANK 
UG/L 
l l / U / 8 8 

TRIP BLANK 
UG/L 
11/15/88 

TRIP BLANK 
UG/L 
11/15/88 

TRIP BUNK 
UG/L 
11/17/88 

TRIP BLANK 
UQ/L 
11/18/88 

U) 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH00-TB-NOV12-XSH00-TB-NOV13-XSH00-TB-NOV13-Y3H00-TB-NOVI5-XSH00-TB-NOV15-Y3H00-TB-NOV17-X3H00-TB-NOVI8-Y 

TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK 

11/12/RB 11/13/88 11/13/88 11/15/88 11/15/88 

TRIP BLANK 
TRIP BLANK 
11/17/88 

TRIP BUNK 
TRIP BLANK 
11/18/88 

*** INORGANICS *** 

PP CAS NO COMPOUND 

6 
8 
18 
24 

CADNIUN 
CHRONIUN 
SELENIUN 
ZINC 

-J 
cx> 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH00-TB-NOV12-XSH00-TB-NOV13-XSH00-TB-NOV13-Y3H00-TB-NOVI5-X3H00-TB-NOV1S-Y3H00-TB-NOV17-XSH00-TB-NOV18-Y 

TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BUNK TRIP BUNK TRIP BUNK 

11/12/88 11/13/88 11/13/88 11/15/88 11/15/88 11/17/88 11/18/88 

• * • GEOCHENICAL PARAMCTERS *•« 

PP CAS NO COMPOUND 

TDS 
GAMMA EMITTERS CS 137 (pCi/g) 
GROSS BETA (pCi/g) 

CjJ 
- J 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

3H00-TB-NOV19-XSHOO-TB-NOV19-Y3H00-TB-NOV19-Z 
1.0 1.0 1.0 
TRIP BLANK TRIP BLANK TRIP BLANK 
UC/L UC/L UO/L 
11/19/88 I1/19/8B II/19/8B 

*•• VOLATILES **• 

PP CAS NO CONFOUND 

4V 
86V 
B7V 
23V 
44V 
46V 

67-64-1 
71-43-2 
108-88-3 
79-01-6 
67-66-3 
75-09-2 
74-83-9 

ACETONE 
BENZENE 
TOLUENE 
TRICHLOROCTHENE 
CHLOROFORN 
NETHYLENE CHLORIDE 
BROMONCTHANE 

u 
O 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

3H00-TB-HOVI9-X3H00-TB-NOV19-Y3H00-TB-NOV19-Z 

TRIP BLANK 
UG/L 
11/19/88 

TRIP BLANK 
UC/L 
11/19/88 

TRIP BLANK 
UC/L 
11/19/88 

••» BASE/NEUTRALS **• 

PP CAS NO OONPOUND 

66B 117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 
678 85-68-7 BUTYL BENZYL PHTHALATE 

VAI 
00 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

• • » ACIDS • • * 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

3II00-TB-NOV19-XSIIOO-TB-NOV19-ySHOO-TB-NOV 19-Z 

TRIP BLANK 
UG/L 
11/19/88 

TRIP BLANK 
UC/L 
11 /19 /88 

TRIP BLANK 
UC/L 
11 /19 /88 

Qo 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

»*• PESTICIDES *** 

PP CAS NO CONFOUND 

NO PARANCTERS FOR THIS CATEGORY 

3HO0-TB-NOV19-X3H00-TB-NOV19-YSH00-TB-NOV19-Z 

TRIP BLANK 
UG/L 
11/19/88 

TRIP BLANK 
UG/L 
11/19/88 

TRIP BLANK 
UG/L 
1I/I9/8B 

Qo 
Ul 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH00-TB-NOVI9-XSH00-TB-NOVI9-YSH00-TB-NOVI9-Z 

TRIP BLANK TRIP BLANK TRIP BLANK 

11/19/88 11/19/Bfl 11/19/88 

*** INORGANICS *** 

PP CAS NO COMPOUND 

6 
8 
18 
24 

CADMIUM 
CHROMIUM 
SELENIUM 
ZINC 

Ul 
Oo 



SHEPPARD AFB (PHASE I) SHOO BLANKS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SHOO-TB-NOVI9-XSHOO-TB-NOV19-Y3H00-TB-NOVI9-Z 

TRIP BLANK TRIP BLANK TRIP BLANK 

11/19/88 11/19/88 II/19/8B 

•*• GEOCHENICAL PARANCTERS **• 

PP CAS NO OONPOUND 

TDS 
GANMA EMITTERS CS 137 (pCi/g) 
GROSS BCTA (pCi/g) 



SHEPPARD AFB (PHASE II) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH00-FB-JUL14Y SH00-RB-JUL12X SH00-RB-JULI4X SHOO-RB-JULISX SH00-RB-JUL16X SH00-RB-JUL1B2 SH00-RB-JUL18X 
1.0 
RINSATE BLK 
UC/L 
07/14/89 

NA 

07/12/89 

1.0 
RINSATE BLK 
UG/L 
07/14/89 

RINSATE BLK 
UC/KG 
07/15/89 

1.0 
RINSATE BLK 
UG/KC 
07/16/89 

RINSATE BLK 
UC/L 
07/18/89 

1.0 
RINSATE BLK 
UG/L 
07/18/89 

*•» VOLATILES »«• 

PP CAS NO COMPOUND 

67-64-1 
86V 108-88-3 
23V 67-66-3 
44V 75-09-2 

ACETONE 
TOLUENE 
CHLOROFORM 
METHYLENE CHLORIDE 

4 
IJ 

6 
IJ 

17 

2J 
1 

UJ 
Co 
6̂  



SHEPPARD AFB (PHASE I I ) SHOO BLANKS 

SAMPLE NUNBER: SH00-FB-JUL14Y SH00-RB-JUL12X SH00-RB-JULI4X SH00-RB-JUL15X SH00-RB-JUL16X SH00-RB-JUL182 SHOO-RB-JULISX 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

•** BASE/NEUTRALS *** 

PP CAS NO CONFOUND 

1.0 
RINSATE BLK 
UC/L 
07/14/89 

NA 

07/12/89 

1.0 
RINSATE BLK 
UG/L 
07/14/89 

1.0 
RINSATE BLK 
UC/RC 
07/15/89 

RINSATE BLK 
UC/KG 
07/16/89 

RINSATE BLK 
UG/L 
07/18/89 

1.0 
RINSATE BLK 
UC/L 
07/18/89 

668 117-81-7 BIS(2-CTHYLHEXYL)PHTHALATE 18 180 

OQ 



SHEPPARD AFB (PHASE ID SHOO BLANKS 

SANPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SH00-FB-JULI4Y SH00-RB-JUL12X SH00-RB-JUL14X SHOO-RB-JULISX 3H00-RB-JUL16X 3H00-RB-JUL182 SHOO-RB-JULIBX 
1.0 
RINSATE BLK 
UG/L 
07/14/89 

NA 

07/12/89 

1.0 
RINSATE BLK 
UC/L 
07/14/89 

1.0 
RINSATE BLK 
UG/KC 
07/15/89 

RINSATE BLK 
UC/KG 
07/16/89 

RINSATE BLK 
UG/L 
07/18/89 

1.0 
RINSATE BLK 
UC/L 
07/18/89 

* * * ACIDS * * • 

PP CAS NO CONFOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 

Ul 
QO 
Qo 



SHEPPARD AFB (PHASE ID SHOO BLANKS 

SAMPLE NUMBER: SH00-FB-JUL14Y SII00-RB-JULI2X SH00-RB-JULI4X SHOO-RB-JULISX SH0O-RB-JUL16X 3H00-RB-JUL1B2 SHOO-RB-JULIBX 
DILUTION FACTOR: 1.0 NA 1.0 1.0 1.0 
DESCRICTION: RINSATE BLK RIN.SATE BLK RINSATE BLK RINSATE BLK RINSATE BLK RINSATE BLK 
UNITS: UC/L UG/L UG/KG UG/KG UC/L UC/L 
DATE SANPLED: 07/14/89 07/12/89 07/14/89 07/15/89 07/16/89 07/18/89 07/18/89 

••• PESTICIDES *** 

PP CAS NO CONFOUND 

NO PARANCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE 11) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SH00-FB-JUL14Y 3H00-RB-JULI2X SH00-RB-JUL14X SHOO-RB-JULISX SH0O-RB-JULI6X SH00-RB-JUL182 SH00-RB-JULI8X 
NA 

FIELD BLANK RINSATE BLK RINSATE BLK 
UG/L UC/L MC/KG UG/L 
07/14/89 07/12/89 07/14/89 07/15/89 07/16/89 07/18/89 07/18/89 

**• INORGANICS *** 

PP CAS NO COMPOUND 

10 
12 
24 

COPPER 
LEAD 
ZINC 15.0 21.0 

lU.O] 
47.0 
18.0 

UJ 
-.0 
o 



SHEPPARD AFB (PHASE II) SHOO BLANKS 

SAMPLE NUMBER: SHOO-FB-JUL14Y SH00-RB-JUL12X SH00-RB-JUL14X SHOO-RB-JULISX SH00-RB-JUL16X SH00-RB-JUL182 SH00-RB-JUL18X 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 07/14/89 07/12/89 07/14/89 07/15/89 07/16/89 07/18/89 07/18/89 

*•* GEOCHEMICAL PARANCTERS *** 

PP CAS NO COMPOUND 

RADIUM 226 (pCi/L) 0.4*0.1 

Ul 



SHEPPARD AFB (PHASE II) SHOO BLANKS 

SAMPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 

SHOO-TB-JUL142 SH00-TB-JUL172 SH00-TB-JULIR2 SH00-TB-JULI92 
1.0 1.0 1.0 1.0 
TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK 
UG/L UG/L UG/L UG/L 
07/14/89 07/17/89 07/18/89 07/19/89 

•*» VOLATILES *** 

PP CAS NO COMPOUND 

67-64-1 
86V 108-88-S 
23V 67-66-3 
44V 75-09-2 

ACETONE 
TOLUENE 
CHLOROFORM 
METHYLENE CHLORIDE 

3 
IJ 

10 17 

10 
3J 
11 

Ul 



SHEPPARD AFB (PHASE II) SHOO BLANKS 

SAMPLE NUNBER: SH00-TB-JUL142 SH00-TB-JULI72 SH00-TB-JUL182 SH00-TB-JULI92 
DILUTION FACTOR: 
DESCRICTION: TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK 
UNITS: UG/L UG/L UG/L UC/L 
DATE SANPLED: 07/14/89 07/17/89 07/18/89 07/19/89 

**• BASE/NEUTRALS •** 

PP CAS NO OONPOUND 

66B 117-81-7 BIS(2-CTHYUEXYL) PHTHALATE 

VAI 



SHEPPARD AFB (PHASE II) SHOO BLANKS 

SANPLE NUNBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SHOO-TB-JUL142 SH00-TB-JUL172 SH00-TB-JUH82 SH0O-TB-JULI92 

TRIP BLANK 
UG/L 
07/14/89 

TRIP BLANK 
UG/L 
07/17/89 

TRIP BLANK 
UC/L 
07/18/89 

TRIP BLANK 
UC/L 
07/19/89 

*•* ACIDS *** 

PP CAS NO CONFOUND 

NO PARAMCTERS DCTECTED FOR THIS CATEGORY 

-41 



SHEPPARD AFB (PHASE 11) SHOO BLANKS 

SAMPLE NUMBER: 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 

SHOO-TB-JULI42 SHOO-TB-JUL172 SH00-TB-JULI82 SH00-TB-JUL192 

TRIP BLANK 
UG/L 
07/14/89 

TRIP BLANK 
UC/L 
07/17/89 

TRIP BLANK 
UC/L 
07/18/89 

TRIP BLANK 
UC/L 
07/19/89 

•»• PESTICIDES »•* 

PP CAS NO COMPOUND 

NO PARAMCTERS DCTECTED FOR THIS CATEGORY 



SHEPPARD AFB (PHASE II) SHOO BLANKS 

SAMPLE NUNBER: SHOO-TB-JUL142 3H00-TB-JUL172 3H00-TB-JUL182 SH00-TB-JULI92 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SAMPLED: 07/14/89 07/17/89 07/18/89 07/19/89 

**• INORGANICS *•* 

PP CAS NO COMPOUND 

10 COPPER 
12 LEAD 
24 ZINC 

u» 



SHEPPARD AFB (PHASE 11 ) SHOO BLANKS 

SAMPLE NUMBER: SHOO-TB-JUL142 SH00-TB-JULI72 SHOO-TB-JUL182 SH00-TB-JULI92 
DILUTION FACTOR: 
DESCRICTION: 
UNITS: 
DATE SANPLED: 07/14/89 07/17/89 07/18/89 07/19/89 

••* GEOCHENICAL PARAMCTERS *** 

PP CAS NO COMPOUND 

RADIUM 226 (pCi/L) 
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i!I£i: MAUSIS RESULIS 
SHE 3 LANOflU 1 

SURFACE SOIL EtPOSURES - RESIDENTIAL SETTING 

mm moa 
M I I N K I COnAHUUNT LEVELS EVALUATED 

COnAHIMIIT CONCENT ACCID IN ACCID IN DERNAL DERHAL INHAL INHAL RfD 
N6/(6 NQNCAN CANCER NQNCAN CANCER NQNCAN CANCER ORAL 

/ ' J 1 / 1 
4,4-ODE 0.17 2 .5BE-06^ .9«E-0V '2 .6 lE-O7/2 . :0E-OB'2 .7OE-0 l '2 .22E-0 l / 
*,4-0DT 0.0a^ l . :9E-0 i i 1 . 4 5 E - 0 7 l .J lE-07 l . ibE-Oa 1.35E-09 l . l l E - 0 9 5 . 0 0 E - M 4 
D IELORIN 0,15 2.27E-04 2.56E-07 2.31E-07 2.02E-oa 2.39E-09 l.?6E-a9 5,00E-05 
DELTA-BHC 0.017 2.58E-07 2.90E-08 2 .HE-oa 2.30E-39 2.70E-IO 2.22E-10 
CHLORDANE 0.27 4.09E-0b 4.(.0E-O7 4.15E-07 3.i.5E-0a 4.30E-09 5.52E-09 6.00E-05 
HEPTACHLCR 0.2 3.03E-Ob 3.41E-07 3,GaE-07 2.70E-0a 3.iaE-09 2. i i lE-09 S.OOE-04 

RfD 
INHAL 

CPF 
ORAL 

3.40E-OI 
3.40E-01 

CPF ELCR HAInRD 
INHAL SUOTIENT 

/ 
1.06E-J7/ 0 
5.32E-OB 0.00283696/ 

1.3lE«00 l .60E*0l 4,7iE-<)7 0.050044 
O.OOE^OO 0 

1.30EtO0 1.30E»00 6,b0E-07 0.07509t 
4.50EtOO 4.50E*00 1 .67E-O6/o .0Ob(>75; / 



Rl3»; ANrtLVSlS REaL'LTS SHEPff^RD f^lR FDFIE SHSE 

S H E 3 LANDFILL 1 

flFRlL 10, l i9 ' .J 

SURFACE 5 L I I L E ) ; F 0 S U S E S - R E S I O E N T I H L S E n i t I i 

tiPKLEY Î ODEL 

ARITHMETIC AVE^fiBE V'U^ES - NONDElECiS EGUfti i / 2 Ci^Ju 

THE HAiMfiD !NDE.< IS CftLQILAlEP !=CR h 1 3 . ; '-.<! -IhlLD 

THE EXCESS LIFETIHE CANCER RiSi . 15 CfiLCULH^EO FOR LIFETi«E U ? ^ \ H . 

^ 

CONiAtllKANT C'MENT ftCCIL! IN ACCID IN [lERflAL DEFhAL INHAL iNHAL RfD hfD CF? CFF 

«IG/I.G NCNCAN CANCER NQNCAN CA?1C£R NOillA!) CANCER ORAL IKHAi. [iRAL INHAL 

ELCfi HAZARD 

QUOTIENT 

4.4-DDE 

4.4-DDT 

DIELDRIN 

DELTA-SHC 

CiiLORDANE 

HEPTACHLOR 

0.084 1.2:'E-0d 1.43E-07 l,2^E-07 1.13E- S 1.34E-0^ l,10E-09 
• y ii.O/E-lO 7.44E-10 5.i)0E-04 
y'y a.52E-10 5.68E-10 'j.OOE-05 

0.05? B.C4E-07 9,72£-0a 8.77E-03 7,70E-
0.044 6.55E-U7 7.4iE-0B 6.fc?E-0g 5,37E-
0.007 l.llE-07 i.24E-03 1.12E-td 7,3^E-lO l.ltE-lO 9.S3E-11 
0,113 ],70E-06 l,S2E-07 1.73E-0? 1.52E-0S 1.7»E-09 l,47E-09 6,00E-05 
0.053 6.03E-07 ?,M4E-0? 8,1JE-09 7,ltE-09 3.«3E-10 4,92E-10 5.00E-04 

3,40E-01 5,2tE-0S 0 
3.4.:E-0I 3,57E-0B 0.001702432 
i.blE+eo l.tOEiOl l,3B£-07 0.0145l8o(i 

0. OOE+00 0 
l.'OE'O'- !.30EtOO 2.71E-07 0,0312? 
4,!iOE-0'.' 4.50E+00 4.42E-07 0,0017frB529 

9.39t-0' 0,049479:2 



. • • ' 1 ' : ' i W L i S l : ••.E'z'JlJ: :-.-EFrf^--.L' .M.'^. ?CRCE i^.'zl 
EiTE 3 L' i l iDFiLL i 
i ^ - f l L 10.1=90 
S U R F F : ? rOIL E^'OEU^EE - S F S I D E N T I ^ L h l - U ^ i 
HhWLEi ' 'ai'EL 
oEU' iE t i lC HE6N VALUES - NCNDETtCTE ECiUia I ' Z C R l , 
THE Hi^KiRD IKDEH I?. C H L I U L H T E J FOR t 1 3 , 1 ).': L ' - I L D 

THE EKEES LIFETIME CH'^CER S l i ' I J ^ H L C A n f E f r ' .h L I F E ' ; - ! E/FHELiiE 

CLiNTANi'MUT CDHEEIi' i ? : ; ? IN .sCCIl IL: DE=HHL OEFK- IL I I - H A L INHAL FID f ' J 

% : ) . ^ NiJHC^II CHNCE"^. ^0 : ' IC ' ;N LHirER riJ^^CnN CANCEL ORJiL i lH^ 
Lî F ELCF, H-ihFD 
!,1HAL >JC:!E!.T 

i .4- ! iDE O.OH "J./OE-iM LO=E-07 <^.:-!£-v9 ; . b 4 E - ; ' ? l . O ; E - O i t ; ,35E-10 
4.4-DCT O.OS B, lBE-07 '? ,2 lE -09 5 . : i E - 0 3 7 , 2 v f - : ' ; E.! '?E-10 7,05E-10 5 .00E-04 
DIEL^^RIiJ O .O l t 2 ,42E-07 2 .73E-0e Z.MiE-CB l A t i i ^ 2.35E-:0 2.O9E-10 5.00E-05 
DELTA-BHC 0,00b 5.b4E-CS 9.72E-0? 3 . " -E -0? 7,70E-1D ? , 0 7 £ - l l 7.44E-11 
CHLG^JANE 0.061 l ,23?-06 1.35E-07 l , : ^ E - 0 7 l .O^EOJ i.29E-::-9 l.OsE-O? tj.OOE-05 
HEFTACHLCR O.Ci l l , M E - 0 7 I .B IE- : ! ] : . i j £ - i . ' E l . ^ ' - l - ' n 1 , : 9E-10 1.33E-10 5,OOE-04 

3. '»0E-0l 4.00E-03 '. 
3 . ^ . i E - . I 3,3BE-05 0.001302304 
l . j i E - ; . ' i , i O E + 0 1 5.0/E- ' . '3 0 .00^34014 

0,OOE*00 C 
L . v E ^ ' O l . :^ . iE*00 l . 9 i E - : " 0 .0225263 
4 . ^ 0 E T . : 0 4 , 5 0 E * 0 0 a.34E-03 0,000353735 

4 , 0 3 £ - 0 ' O.O3' j02:04J 



m 31: ANALVSIS RESULTS SHEFFftRD AIR F:SCE BABE 
ITE 3 LftHDFILL 1 

APRIL 10,1990 
SURFACE SOIL EXPOSURES - RESIDENTIAL SETTiSS 
HANIEY noDa 
ftVERABE CMTAHIHANT LEVELS - POSITIVE DETECTIONS OHLY 
THE HAZARD INDEI IS CALCULATED FDR A 13.2 )̂:e CHILD 
THE EUCESS LIFETINE CANCER RISK IS CALCULATED FOF: LIFETI»1E EX-'OEURE 

CONTANINAKT CONCENT ACCID IN ACCID IN DERHAL DERHAL INHAL INHAL R<D RfD CFF CPF ELCR HAZARD 
KS./»;B NONCHN CANCER NONCAS CANCER NONCAN CANCER ORAL INHAL ORAL INHAL QUOTIENT 

4,4-DDE O.Oa 1.21E-06 1.36E-07 1.23E-07 l.OBE-OB 1.27E-09 1.04E-09 3,40E-01 5.00E-08 0 
4,4-DDT O.Ofc 9.09E-07 1.02E-07 9.23E-03 B.IOE-O? 9.55.E-10 7.e3E-10 5.00E-04 3.40E-0i 3.75E-0e 0,00200256 
DIELDSIN 0,15 2.27E-06 2.5iE-07 2.31E-07 2.02E-0B 2,39E-0i 1.9fcE-09 5.00E-05 l.fclE+00 1.60E+01 4,7tE-07 0.050064 
DELTA-BHC 0.017 2,5BE-07 2.9eE-0B 2.fclE-0B 2.30E-09 2.70E-10 2.22E-10 0,00E*00 0 
CHLORDANE 0.1B5 2.B0E-06 3.15E-07 2.e5E-07 2,50E-0B 2,94E-09 2.41E-09 6.00E-05 1.30E+CO 1.30E+00 4,46E-07 0.051454666 
HEPTACHLOR 0,05 7.59E-07 8.52E-0e 7,69E-09 e.75E-09 7.96E-10 6.52E-10 5.00E-04 4.50E*-00 4.50E+00 4.17E-07 0.0016633 

1.43E-06 0.105190026 

f 



RIEK ANALYSIS REsULTE SHEP̂ 'ftRD AIR FORCE BA3E 
3:TE 3 LANDFILL 1 
A°RIL i0.1990 
5UPFACE SOIL EXPPSLiRES - RESIDENTIAL SETTINB 
HANLEV BODEL 
.̂ v'ERASE CONTAMINANT LEVELS - NON DETECT? EQUAL ZEP.O 
THE HAZARD INDEX IS CALCULATED FOR A 13.2 KG CHILD 
"HE EXCESS LIFETINE CANCER RISK IS CALCULATED FOR LIFETIME E):fO:U.';E 

CONTA.^'INANT 

4,4-DDE 
4.4-DPT 

DIELDRIN 
DELTA-BHC 
CHLORDANE 
HEPTACHLCR 

CONCENT ACCID IN ACCID IN DERML DEF.'MHL INHAL INHAL F;*D 
HG/KG HONCAN CANCER NOHCAN CANCER NONCAN CAiiCER ORAL 

0,08 l,21E-06 1.36E-07 1.23E-07 l.OBE-OB 1.27E-09 1.04E-09 
0.06 9.09E-97 1.02E-07 9.23E-0B 3.10E-y? r.55E-10 7.33E-10 5.00E-04 
0.04 t.06E-07 6.82E-0B 6.15E-0S 5.40E-v9 6,36E-lv 5.22E-10 5.00E-05 

0.0043 6.51E-0S 7.33E-05 6,41E-09 5.91E-10 6.64E-11 5.6iE-ll 
0.09 1.36E-06 1.53E-07 1.38E-07 I.IIE-OS l,43E-09 i.l7£-09 6,00E-05 
0,05 7.5BE-07 B.52E-09 7.69E-0B D.75E-09 7.-6E-10 f,52£-10 5.0vE-04 

RfD 
INHAL 

CP-F 
ORAL 

3.40E-01 
3.40E-01 

CPF ELCR 
INHAL 

5.00E-0B 
3.75E-0e 

l,tlE+00 l.SOEM'l 1.27E-07 

1.30E+00 
4.50E+O0 

O.OOE+00 
1.30E+00 2,17E-07 
4.50E+00 4.17E-07 

8,4SE-07 

HAZARD 
QUOTIENT 

0 
0.00200256 
0.0133504 

0 
0.025032 

O.OOlAiBB 
0.04205376 

ĥ 
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sHEPfARD AIR FDSCE BBSE 
«!TCH1T« FALLS. TE«A= 

DESHAI APSORPTIDN EJPOSU.^E SCENARIO 
nAlinUH CuNTflriNANI LEVELS 
HASTE FIT AREi> - 70 »6 RECEfTOS 

DEI = Cl « AV I DA I F I «F 

Bli « LF 

HHE.RE: SE! ' DERNAL E I P O S U R E l a p / t o ' d a v l 

C: ' CONCENTRATION OF CCNTABIIMNI l i o ' k g ; 

« = S U N SURFACE AV;iALABLE FOf. C 0 K : - C I ' : » i . ' 

CA = DUST NDHEREHENCE i i i g / : > 2 ) 

AF = ABSORBED F R A C T I C I I :D£Ci1AL) 

F = F : E G U E K C V OF EXPOSURE EI/EKT3 PER L ;FE7 l ! iE 

Ba = HVCESAOE SODV « t : u H I iVo ) 

LF = L : F E T ; ; ' E C<f.3: 0 " I T T E C . FOR ' ( O N C A F C I K G S E S S 

COSTAHINANl 

M - D D C 

« . < - C D E 

4.I--D3T 

DIELDREN 

DELTA BHC 

8«ri1A CHLORDANE 

AL.^HA CHLCf 

HEPTACHLOR 

HEPTACHLOR 

iD^NE 

EPQiilDE 

COKCENTRATION 

•g , 'kc 

C..05 

1.40 

1.10 

0.00 

0.0000 

2.90 

2.30 

0.\'0 

0.04 

SURFACE 

;RES 

C l i 

IBOO.OO 

1900.00 

1300.00 

1200.00 

1800.00 

1800.00 

IBOO.OO 

1800.00 

laoo.oo 

DUST 

ADHERENCE 

•? • C f i - J a v 

1.77 

2.77 

: . 7 ? 

: . 7 7 
2.77 

2.77 

2.77 

: . 7 7 

2.77 

ABSORBED 

PRrCiIGN 
T 

0.05 

0,05 

0.05 

O.Of. 

0.05 

0.05 

0.05 

0.05 

0..15 

c' 
i\ 

'18' 

••'OSuRE 
. : R A T | D N 

' ? J V P 3 r 

250.00 

250.00 

250.00 

250.00 

250.00 

250.00 

250.00 

250.00 

250.00 

•'EARS 

EXPOSED 

• e s r s 

10.00 

10.00 

10.00 

10,00 

10.00 

10.00 

10.00 

10.00 

10.00 

LlfETIf l f 

y f i r s 

70,00 

70,00 

70,00 

70,00 

70.00 

70,00 

70.00 

70.00 

70.00 

BOD' 
tiEK-Hr 

ĝ 

70.00 

70.00 

70,00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

NQUCiMC 

50 :E 

• P ' t g / d a r 

1.22E-07 

: .S2E-06 

2.63t-06 

O.OOEtOO 

0, OOEtoo 

7.07E-06 

5 . 6 ; E - 0 6 

0,O0E*0O 

l.OrE-07 

CARC 

fOSE 

n g / t Q ' d a r - l 

1.74E-Oe 
4.5aE-07 

3.33E.-07 

0.00E*00 

O.OOE'OO 

l .O lE -06 
9.C1E-07 

O.OOE-00 

1.46E-0B 

REFEHEVCE 

DOS? 

•o . ' i .o /cav 

5.00E-04 

5.C0E-05 

•.OOE-05 

6,00E-05 

5.00E-O4 

•,:0E-)5 

Cf' 

sq/t.c/Jay-l 

:.40E-01 

^.40E-01 

i . lOE-?! 

l.oOE^Ol 

I.JOE'00 

i.;oE'Oo 
4.5vE'vO 

9,10E»00 

NONCASCER 

SIS* 

5.37E-03 

'J.OOE*00 

1.13E-01 

9.;5E-02 

0.OliE*O0 

7.59E-03 

CANCER CGHHENI 

'•Mt. 

'.13E-09 

! . t tE -07 

l.;0E-07 

0,00E*')0 

O.OOE»')0 

l.:. lE-06 
1.04E-0a 

0.00E»00 

1 . 3 : E - 0 7 

TOTAL : . 2 5 E - ' . i l 2 ,7 i )E-0S 

^/4 



SHEPPARD AIR FORCE BASE 
NITCHITA FALLS. TEIAS 
APRIL IS.IVIO 

DERHAL ABSORPTION EIPOSURE SCENMIO 
AVERAGE CONTANINANT LEVaS - POPISTtVE DETECTIONS ONLV 
KASTE PIT AREA - 70 (S RECEPTOR 

DEI « Ci t AV I OA I F I AF 

BN t LF 

IMEIIE; SEI > DERML EIPOSURE lig/lip/iln) 
Ci < CONCENTRATION OF CONTANINANT liq/kal 
AV > S U N SURFACE AVAILABLE FOR CONTACT ici2l 
DA • OUST AOHEREHENCE I M / H 2 I 
AF • ABSORBED FRACTION IDECINAll 
F > FREOUENCY OF EIPOSURE EVENTS PER LIFETIHE 
BN ' AVEERA6E BOOT KEI5HT Ikpl 
LF • LIFETINE (YRS) ONITTED FOR NONCARCINOEENS 

CONTANINANT 

4 .4 ' -ODD 

4 ,4 ' -DDE 
4.4- -DDT 

DJELDREN 

DELTA BHC 

6ANNA CHLORDANE 

ALPHA CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOIIOE 

TOTAL 

CONCENTRATION 

c o / k p 

0.03 

0.73 
0,70 

0.00 

0.0000 

2.90 

2.30 

0.00 

0,04 

SURFACE 

AREA 

c*2 

1800.00 

leoo.oo 
IBOO.OO 

IBOO.OO 

IBOO.OO 

1800.00 

IBOO.OO 

IBOO.OO 

IBOO.OO 

DUST 

ADHERENCE 

to/c i2- i lav 

2.77 

2.77 

2.77 
2.77 

2.77 

2.77 

2,77 

2.77 

2.77 

ABSORBED 

FRACTION 

t 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

EJPOSL'SE 

DURATION 

davs/year 

250.00 

250.00 

230.00 

230.00 

250.00 

250.00 

250.00 

250.00 

250,00 

YEARS 

EIPOSED 

years 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

LIFETIHE 

vears 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

BODY 

NEIGHT 

I'D 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70,00 

70,00 

70.00 

NDNCANC 

DOSE 

M/kp/day 

l,22E-07 

1.78E-06 

1.70E-06 

O.OOEtOO 

0,00E»00 

7.07E-06 

5.61E-06 

0.00E*0O 

1.02E-07 

CARC 

DOSE 

c p / k p / d n - l 

1.71E-08 
2.54E-07 

2.43E-07 

0.00E*0O 

O.O0E*OO 

l.OlE-06 

B.0IE-O7 

O.OOE'OO 

1.46E-08 

REFERENCE 

DOSE 

ip/kp/dar 

3.00E-04 

5.00E-35 

6.00E-05 

6.00E-03 
5.00E-04 

1.30E-05 

CPF 

i p / » p / d l « - i 

2.40E-01 

3.40E-01 

3.40E-01 

l.tOE*01 

1 . JOEtoo 

l.J0E»OO 

4.50E»00 

?.10E*00 

HONCANCER CANCER CONHENT 

RISK RISt 

4.1BE-09 

8.63E-0B 

3.40E-0J 8.26E-08 
O.00E*O0 0.00£*00 

O.OOETOO 

I . IBE-O l l . J l E - 0 6 

9.35E-W2 1 .04E^6 

O.OCE»00 0.0OE*OO 

7.8BE-03 1.33E-07 

2.23E-01 2.66E-06 

^A 



fHEPPORD A!?. cnp.CE PAS: 

NlTCHiTA FALLS. TEiAS 

PpoiL i 3 . 1 ? ' 0 

CEl"<AL ABSOr";OH EKFCSURE iCENARID 

fAHHUa CCNTAHINANT LEVELS 

KASTE PIT aoPi - 45 ':? F.ECEfTCR 

DE>. = Ci t SV I DA I f I AF 

BN I LF 

NHERE: DEI = DERWL EJP03URE («p/kp/dayl 

Ci = CONCENTRATION OF CCHTANINANi i»p/kp) 
« = SUN SURFACE AVAIHLHBLE 'OS CC'hIPCT icji'; 
CA = OUST ADHEREHENCE ••3p/:«21 
AF = ABSORBED FRACTION lOECIMALl 
F = FREQUEIsCV DF E)P03URE EVENTS PER LIFETIHE 
BN = iVEERASE BODY KEIEH' itpl 
LF = LiFETITE UFSl .WITTED FOR NONCARCISOGENi 

CONTAMINANT 

4 .4 - -DOD 

4 . 4 - - D D E 

1 .4 - -DDT 

DIELDREN 

DELTA BHC 

GAnrA CHLORDANE 

ALPHA CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOI.iDE 

TOTAL 

CONCE: .Tf.hTIOM 

ap 'kp 

0.05 

1.40 

1.10 

0,00 

0.0000 

2.90 

2.30 

O.CO 

0.0' 

SURFACE 
AREA 

Cii2 

?'0.00 

«o,co 
' '<0 ,00 

'J'O.OO 

940,00 

1*0.OO 

940,00 

940.00 

940,00 

DUET 

SDHEFENCE 

• g / c » 2 - ; 3 y 

2.77 

2,77 

2,77 
1 T ^ 
L , l 1 

2 . 1 1 

2 . 7 7 

L . . 1 

U t 1 ' 

2 . 7 ? 

ABSORBED 

FRACTION 

^ 

0.05 

0.05 

0.05 

0,05 

0.05 

0.05 

0.05 

0,'.i5 

0.05 

E>F CSURE 

DURATION 

-£v5 ••year 

51'. vO 

52,0.1 

52.00 

52.00 

52.00 

52,00 

52.00 

52.00 

52,00 

VEA65 

EXPOSED 

" e s r ; 

10.00 

10,'JO 

10.00 

10.00 

10,00 

10.00 

10.00 

10.00 

10.00 

LIFEHCE 

years 

70,00 

70.00 

70.00 

70,00 

70.00 

70.00 

70,00 

•0,00 

70.00 

BODY 

HEIGHT 

»g 

15.00 

15,00 

«5.00 

45.00 

'5.00 

45,00 

45.00 

45.00 

i5.00 

hONCANC 

L'CSt 

sp / ' : g /O iy 

2,05E-05 

5 ,77c-07 

; . 53E-07 

O.OOE'OO 

0.OOE'00 

1.20E-0() 

y . 4 5 E - 0 ' 

O.OOETOO 

• .73E-06 

CARC 

oc:-t 
i g / ' C / d a y - l 

2 . ;4E-09 

g , ;<E-08 

6,48E-09 

0,vOE«00 

O.OOE'OO 

1.71E-07 

1.35E-07 

O.JOt-OO 

2.47E-09 

REFERENCE 

COSE 

«p /Lg / lay i o 

5,00E-04 

5.O0E-:.5 

6, OOE-05 

0.OOE-05 

5.00E-04 

i ,30E-05 

CPF 

• • (o /dsy- l 

2.4VE-01 

3.-0E-: . l 

3,10E-01 

i . t - . 'E 'O: 

i.:oE-oo 
1.30E-00 

«,50E>00 

• ' . iOE*00 

NONCANCER CANCER CONHENT 

R ; 5 1 ?.I3if. 

7 ,07E- !0 

2.80E-08 

9.07E-' . i* 2,20E-03 

0,00E-00 O.OOEKiO 

O.OOE'OO 

1.59E-02 2 . 2 : E - : ' 7 

i .5BE-02 1.76E-07 

O.OOEV'C O.OOE'OO 

1.33E-03 2.25£-vB 

3.E,;iE-02 4.71E-07 

% 



3HEPPAR0 AIR -CRCE BASE 
NITCHITA FALLS, TEXAS 
APRIL 13,ly<'C 

DERHAL ABSOFPTtON EIPOEL'RE SCEHAFIO 
AVERAGE ;ONTAHINANT LEVEL? - FOSITIVE DET 
NAS'E =IT AREA - «5 -iS rECEPTOR 

CTIONS ONLV 

DEI = Ci I AV 1 CA i F I AF 

BN I LF 

NHEPE; DEI = DERNAL EIPOSURE (np/kp/davi 

Ci = CONCESTRAIIQIi OF CONTAHiriAnT (rp/Kol 
AV = SrlN SURFACE AVAIALAPLE FOR CCNIAC: rCB21 
DA = DUST ADHEREHENCE iiig/C!i2l 
AF = 

F = 

i* --
LF = 

CONTA-:<lNANt 

4 . 4 - D O D 

4.4--L 'D£ 

1.4--DDT 

DIELDSEN 
DELTA 3HC 

ABSORBED 

FREJiJENCY 

AVSERhSE 

L iFETlPE 

GAHNA CHLORDANE 

ALPHA CHLORDANE 

HEPTACHLCR 

HEPTACHLOR EFCIIDE 

FRACTION I D E C I M L ! 

OF £<PG3URE EVEN^ 

BODY •EIGHT I k g ! 

•3 PER LIFE-IW 

(VF.3i Ofl lTIED FOR NONCARC 

:CHCENTRATiON S; 

( i g / i i : 

0.05 

0.73 

0.70 

0.00 

0.0000 

2.90 

2.30 

0.00 

0.04 

.-RFACE 

AREA 

0 2 

910 .00 

?«0 .00 

9 « 0 . 0 0 

940 .30 

9 4 0 . 0 0 

340 .00 

940 .00 

9 1 0 . 0 0 

9 4 0 . 0 0 

INQGEh; 

Du; 
SDHEt; 

1 0 / c a , 

] 

ST 

;;it£ 

!-^ay 

•> ; 7 

2 .77 

• , 7 7 

2 ,77 

2 .77 

2 .77 

2 .77 

2 .77 

2 ,77 

ABSORBED 

FRACTION 

• 

0.05 

0.05 

0,05 

0.05 

0.05 

0.05 

0.05 

0,05 

0.05 

E.(FOSURE 

DURAIIGN 

ds".5.'»ejr 

52.00 

52.00 

52.00 

52,00 

52,00 

52.J0 

52.00 

52.00 

52,00 

YEARS 

[(POSED 

" e a r : 

10 .00 

lO.V'O 

10.00 

10.00 

10.00 

10.00 

;o,oo 
10,00 

10,00 

LIFETIHE 

•safs 

70.0-:' 

70.00 

70.00 

70, JO 

70.00 

70.00 

^0.00 

70.00 

70,00 

BODY 

JEI';H? 

' 9 

45,00 

15.00 

45,00 

15,00 

15.00 

15.00 

45,00 

15.00 

45.00 

NONCANC 

DOSE 

•M/kn/ 'day 

2 .06E-03 

: . 0 0 E - 0 7 

2 .37E-07 

O.OOE'OO 

O.OOE'OO 

1.20E-06 

? . 4 ? £ - 0 7 

O.OOE'OO 

1 , 7 ; E - 0 9 

CARC 

iDSE 

i g / < g / c a v - l 

2.94E-09 

i . :9E-03 

4.1vE-0B 

O.OOE'OO 

O.OOE-00 

1 .71E-07 

1.35E-07 

O.OOE'OO 

: . 4 7 £ - 0 9 

REFESENCE 

fO:E 

i g / ' . g / i a i 

5.00E-01 

5,OOE-05 

S.00E-:5 

t.OOE-05 

5.00E-;i 

l.:0E-05 

CFF 

• ip /kp/ iav- l 

2.10£-)1 

3.lOE-:'l 

: .40E-0i 

l . iOE'Ol 

1,30E'00 

1.30£'00 

4.50E'00 

".lOE'Oi.i 

NONCANCER 

MSV 

5,;5E-Ol 

O.OOE'OO 

1.99E-02 

l.;9E-: '2 

O.OOE'OO 

l.:3E-03 

CANCEF COlfflENT 

m\ 

7.07E-10 

l,1!>£-03 

l,40E-09 

0,OOE'00 

O.OOE'OO 

2,22E-0: 

I.74E-:'7 

O.OOE'OO 

2.:5£-03 

TOTAL 3.7t.E-02 4,50E-0? 

¥̂  



SHEPPARD AIR FORCE BASE 
NITCHITA FALLS. TEIAS 
APRIL 13,1990 

DERNAL ABSORPTION EIPOSURE SCENARIO 
AVERAGE CONTANINANT LEVaS - NON DETECTS EOUAL ZERO 
NASTE PIT AREA - 43 KS RECEPTOR 

DEI > Cl I AV I DA I F I AF 

BN I IF 

WERE: DEI < OERIML ElPDSUItE lip/kp/day) 

Ci ' CONCENTRATION OF CONTANINANT itp/kp) 
AV • SKIN SURFACE AVAIALABLE FOR CONTACT (n2) 
DA « DUST ADHEREHEKCE I N / » 2 1 
AF > ABSORBED FRACTION (DECIHALI 
F • FREQUENCY OF EIPOSURE EVENTS PER LIFETI.NE 
BN X AVGERAEE BODY NEIGHT I kg I 
LF > LIFETINE lYRSI ONITTED FOR NONCARCINOGENS 

CONTANINANT 

4.4'-DDD 
4,4'-D0E 
4.4'-0DT 
DIELDREN 
DELTA BHC 
EANNA CHLORDANE 
ALPHA CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOIIOE 

TOTAL 

CONCENTRATION 

ap/k; 

0.02 
0.49 
0.70 
0.00 

0.0000 
0.97 
0.77 
0.00 
0.01 

SURFACE 
AREA 
M2 

940.00 
940.00 
940.00 
940.00 
94C.00 
940.00 
940.00 
940.00 
940.00 

DUST 
ADHERENCE 
•p/ci2-day 

2.77 
2.77 
2.77 
2.77 
2.77 
2.77 
2,77 
2.77 
2.77 

ABSORBED 
FRACTION 

I 

0,05 
0.03 
0.05 
0.03 
0.03 
0,03 
0,05 
0.03 
0,03 

EIPOSURE 
DURATION 

days/year 

32.00 
52.00 
32.00 
32.00 
32.00 
32.30 
32.00 
32.00 
32.00 

• YEARS 
EIPOSED 
years 

10.00 
10.00 
10.00 
10.00 
10,00 
10.00 
10.00 
10.00 
10.00 

LIFETINE 

years 

70.00 
70,00 
70,00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 

BODY 
HEIGHT 

i>9 

45.00 
43.00 
43.00 
43.00 
43.00 
43.00 
43.00 
43.00 
43.00 

NONCANC 
DOSE 

•p/kp/diy 1 

7.01E-09 
2.00E-07 
2.87E-07 
0.00E»00 
0,00E«O0 
5,99E-07 
3.16E-07 
0,00E^O0 
5.77E-09 

CARC 
DOSE 

tp/kp/day-1 

l.OOE-09 
2.36E-0B 
4,IOC-08 
0,00E«00 
0.00E*00 
3,69E-0B 
4,3IE-08 
O.OOEiOO 
8,24E-10 

, 

REFERENCE 
DOSE 

•p/kp/day I 

3.ooe-o4 
3.00E-O5 

6.00E-05 
6.00E-03 
3.00E-04 
1.30E-O3 

CPF 

•p/kp/day-1 

2.40E-O1 
3.40E-01 
3.40E-01 
1.60E«01 

1.30E«00 
l.JO£*00 
4.3OE^0 
9.10E»00 

NDKCANCER CANCER COKNENT' 
RISK RISK 

2.40E-I0 
9.71E-09 

5.75E-04 1.40E-O9 
O.OOE'OO 0.00E«00 

0.00£»00 
6.64E-03 7.40E-08 
3.26E-0} 3.B6E-08 
0.00E«00 O.OOE'OO 
4.44E-04 7.30E-09 

1.29E-02 1.64E-07 

•i-//. 



SSPPARD AIR FORCE BASE 
«irCHlTA FALLS. TEIAS 
iPRIL 13.1990 

DERNAL ABSORPTION EIPOSURE SCENARIO 
ARITHNHIC AVERAGE - NONDETECTS EQUAL 1/2 CRDL 
MSTE PIT AREA - 70 KG ADULT 

DEI * C i I AV I DA I F t AF 

BN I LF 

VKRS; SEI • DERNAL EIPOSURE (ip/kp/day) 
Cl • CONCENTRATION CF CONTANINANT (na/kpl 
AV <> SKIN SURFACE AVAIALABLE FOR CONTACT >ci2l 
OA • OUST ADHEREHENCE Iig/Ci2) 
AF • ABSORBED FRACTION IDECINAL) 
F > FREQUENCY OF EIPOSURE EVENTS PER LIFETIHE 
BN ' AVGERAGE BODY NEIGHT Ikpj 
LF ' LIFETINE (YRS) ONITTED FOR NONCARCINOGENS 

OSTANINANT 

4.4--ODD 

« .4 ' -DD£ 

4.4 ' -DOT 

3IELDREN 

l a T A B H C 

SANHA CHLORDANE . 

ALPHA CHLORDANE 

^PTACHLOR 

HEPTACHLOR EPOIIOE 

TOTAL 

CONCENTRATION 

ip/kp 

0.022 

3.46B 

0.t?7 

0,000 

0.000 

0,993 

0.769 

0.000 

0.017 

SURFACE 

AREA 

ci2 

IBOO.OO 

IBOO.OO 

1800.00 

1800.00 

1800.00 

IBOO.OO 

IBOO.OO 

IBOO.OO 

IBOO.OO 

DUST 

ADHERENCE 

•p/»2-da7 

2,77 
2.77 
2.77 
2.77 
2.77 
2.77 
2.77 
2.77 
2.77 

ABSORBED 

FRACTION 

1 

0.05 

0.05 

0.03 

0,05 

0.03 

0,03 

0.03 

0.03 

0.05 

EIPOSURE 

DURATION 

dayj/year 

230,00 

250,00 

230.00 

•250.00 

230.00 

250.00 

250.00 

250.00 

250.00 

VEARS 

EIPOSED 

years 

10.00 

10,00 

10.00 

10,00 

10.00 

10.00 

10.00 

10.00 

10.00 

LIFETINE 

yean 

70.00 

70.00 

70.00 

70.00 

70,00 

70,00 

70.00 

70.00 

70.00 

BODI 

NEIGHT 

kg 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

NONCANC 

DOSE 

• p / k p / d a y i 

5 .J7E-08 

1.19E-04 

l ,70E-O6 

0,00E'00 

O.OOETOO 

2.42E-06 

1.88E-06 

O.OOE'OO 

4.15E-0B 

CARC 

DOSE 

ip/kp/day-1 

7.47E-09 

1.70E-07 

2.4JE-07 

O.OOETOO 

O.O0E»0O 

3.46E-07 

2.6aE-07 

O.OOE'OO 

5.92E-09 

REFERENCE 

DOSE 

•p/kp/day 

3.00E-04 

5.00E-03 

6.0OE-O5 

6.00E-03 

3.00E-04 

1.30E-05 

CPF 

•p/kp/day-1 

2.40E-01 

3.40E-01 

3.40E-0I 

t.60E«01 

1.30E«00 

1.30E'O0 

4.50E+00 

9.10E'00 

NONCANCER CANCER CORNEKT 

RISK RISK 

1.64E-09 

5.79E-08 

3.4OE-03 a.26E-08 

O.OOEtOO 0.0OE«0O 

O.OOE'OO 

4.04E-02 4.50E-07. 

3,13E-02 3,48E-07 

O.OOE'OO O.OOE'OO 

3.19E-03 5.39E-0B 

7,82E-02 9,9lE-07 



JHEPPARD AIR FORCE BASE 
i ITCKITA FALLS, TEIAS 
APRIL 13,1990 

SERNAL ABSORPTION EIPOSURE SCENARIO 
SEDRETRIC NEAN - NONDETECTS EOUAL 1/2 
NASTE PIT AREA - 70 IS ADULT 

:RDL 

;EI > Ci I AV t OA I F I AF 

BN t LF 

'ffERE: DEI > DERNAL EIPOSURE Itp/kp/day;. 
Ci • COKCtNTRATIGN QF CONTANINANT Up/kc! 
AV ' SKIN SURFACE AVAIALABLE rO^ CONTACT :a2'r 
DA > DUST ADHEREHENCE 'ap/Cii2) 
AF = ABSORBED FRACTION IDtClHAL! 
F = FREOUENCY OF EIPOSURE EVENTS PE?. LIFETirE 
BN - AVGERAGE BODY NEIGHT Iko) 
LF ° LIFETINE iYRS) CHITTED FOR NONCARCIKOoEN-

CJNTANINANT 

1.4--D0D 

»,4'-DDE 
4.4--0CT 

DIELDREN 

: a T A BHC 

3ANNA CHLORDANE 

ALPHA CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPDIIDE 

^OTAL 

CONCENTRATION 

• p / k p 

0,013 

0.086 

0,397 

0.000 

0.000 

0.168 

0.211 
0.000 
0.009 

SURFACE 

AREA 

ci2 . 

IBOO.OO 

1300.00 

1800.00 

1800.00 

IBOO.OO 

IBOO.OO 

1800.(0 

IBOO.OO 

IBOO.OO 

DUST 

ADHERENCE 

ap/u2-day 

2.77 

2.77 

2.77 

2.77 

2.77 

2.77 

2.77 

2.77 

2.77 

ABSORBED 

FRACTION 

I 

0.05 

0.05 

0.05 

0.03 

0.05 

• 0.05 

0.05 

0.03 

0.03 

EIPOSURE 

DURATION 

i t i i h t i f 

250.00 

250.00 

250.00 

250.00 

250.00 

250.00 

230.00 

250.00 

250.00 

VEARS 

EIPOSED 

vears 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

LIFETINE 

years 

70.C0 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70,00 

70.00 

BODY 

HEIGHT 

kg 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

70.00 

NONCANC 

DOSE 

• p / k p / d a y 1 

3 . i6E-0B 

2.10E-O7 

9.68E-07 

O.OOE'OO 

O.OOE'OO 

4.1CE-07 

3.15E-07 

O.OOE'OO 

2.20E-Oa 

CARC 

DOSE 

i ? / k p / d i T - l 

5.23E-09 

3.00E-08 
1.38E-07 

O.OOETOO 

O.OOETOO 

3.S3E-08 

7.35E-08 

0.00E*00 

3.14E-09 

REFERENCE 

DOSE 

• p / k p / d i y 

3.00E-04 

5.O0E-03 

6.00E-03 

6.00E-05 

S.OOE-04 

1.30E-03 

CPF 

t p / k p / d a y - 1 

2.40E-01 

3.40E-O1 

3.40E-O1 

1.60EA01 

1.30E'C0 

1.30E'OO 

4.30EtO0 

9.10E'00 

NONCANCER CANCEF CDNHENT 

RISK Ris i : 

1.25E-09 

1.02E-O8 

1.94E-03 4,70E-08 

O.OOE'OO O.OOE'OO 

O.OOE'OO 

6.B3E-03 7.61E-0G 

a.3BE-03 9.36E-03 

O.OOE'OO O.OOE'OO 

1.69E-03 2.85E-Oe 

1.90E-02 2.59E-07 

J l / 



•-EF'ARD AIR FORCE BASE 

i r C H I T A FALL : . T £ I O S 

- T . : ; . i7-o 

.1ERNAL ABSdRPTi:,N EIPCEURE SCEMrlO 

iSMETRIC HEAN - NGN S E I E C T ; EQ-JSL l / i 

- iSTe » IT « E A - ' 5 ' . i RECE^'uR 

l E I = Ci I AV I CA I F I A? 

BU I Lf 

•-•HERE: DEI « OERIAL E.̂ .'GSu.AE i K i i W ( i t ' . \ 

Ci = : : t iCE>iT: :«Ti ; i ^ F : G N T A N : ; . ; N T . r . ^ . . - . . 

nV r 5 < H 3LFFACE : » i ; - ' . A t L £ " J C:''.T.-C' • : ! • ' 

DA I j i j j T aCHEfEHENCE •<!0'C->2-

' F « AASOSBEJ F ? S C T : 3 ^ ^ r E c r A i : 

F ' : : E : - O E N : - OF F r p o f i j r ; HvE.-iTS -£.: L ; : £ : ! r . £ 

> i - sv'ScAME BCD" J t i 5 r * : » o ; 

•-F : •..•FFTiME •-,-.;; : i i : ; £ ; FOF ' c C C i f r i - ' J u E N : 

" N T A N l s e ' ; : 

- . i ' - D D i 

-,v-::£ 
i.i '-DIT 
•iELDREN 

JEL'A BHC 

"rAIHA CrlJRDANE 

:-FH4 CHLORDANE 

•-.FTAC'KLGR 

•EPTACHLOA E?0 i ; 3E 

COS C-v 

ig 

• R A ; I - 3 N 

•••? 

C,0!5 

O.OSi 
0.39; 

O.KO 

c o o ; 
o.loS 

'"'•21!. 

cooc 
0,00' 

;jRFAC£ 

-SiA 

c'.; 

y-'!.y> 

•io.; '0 

=4..-.:o 

?io.o;-

>4o.c: 
51C.00 

' . t . : : . ' ) 

' ! ' • . 'JO 

' 4 0 . 0 0 

1: 

1: 

I'L': 

l-£r£\:£ 

/:.'-2-:=» 

:_:; 

I . ' 7 
• - ? 

; . 7 -

1.7? 

i.*^" 

• ;* 
1 . ' ? 

2 .77 

AB: 
• ' - . * 

y- ' iv. 

'• 

• i . O : 
. * i * 

0 . ( ' 
. • ' 

v. ' ; - : 
*l ' « 

0.0!' 

;.C5 

.,05 

£•• 
Jl. 

:=" 

rGjIjRE 

' ' T I j ' i 

S - ? ? ' 

52,-.f 

52. ;o 

52.'); 

: 2 . o : 

52.OC 

52.00 
' • 1 , 1 •:. 

::,-.o 

•:£.. 
c i 'cr 

•c. 

.^: 
:?-

rs 
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Rmi GROUNDWATERWSK ANALYSIS RESULTS 
SITES 

SHEPPARD AIR FORCE BASE 

Contaminant Concentrations 
Detected 

Exposure Dose 
(mg/kg/day) 1 

Reference 
Dose 

(mg/kg/day) 

Hazard 
Quotient 

CPF 
(mg/kg/day)-1 

Excess 
Lifetime 

Cancer Risk 

MAXIMUM CONTAMINANT LEVELS (PHASE I OR PHASE II) 

Bis(2-ethylhexyl)phthalate 

Trichloroethene 

Chromium 

Nickel 

TOTAL 

/ /0O> 

3(11) 

1.850(11) 

a% 

3,1x10 3 

8.57x10 5 

0.053 

o.oow 

2 x 1 0 2 

NA 

5 x 1 0 3 

2x 10 2 

0.14 

-

10.6 

Q.lii 

1.4x10-2 

1.1x10-2 

NA 

< NA 

H.| X 10-5 

9 .4x10 7 

-

-

y.|j( 10-5 

AVERAGE CONTAMINANT LEVELS (POSITIVE DETECTIONS ONLY/ALL SAMPLES) (PHASE 1 OR PHASE II) 

Bis(2-ethylhexyl)phthalate 

Trichloroethene 

Chromium 

Nickel 

TOTAL 

110/15.7(1) 

3/1.5(11) 

977.5/977.5 (Ij) 

102.5/102.5(11) 

-iL/.xlO-3/ 
y ^ 10 4 

8 .57x10-5/ ' 
4.3 X 10 5 

0.028 

0.0029 

2 x 1 0 2 

NA 

5 x 1 0 3 

2 x 1 0 2 

0.1^0.02 

OIL 
-

5 6 

0.15 

1.4x10-2 

1.1x10-2 

NA 

NA 

V-.J< 10-5/ 
4 J < 1 0 6 

9.4x10-7/ 
4 .7x10 7 

-

-

V ^ X 10-5/ 
^ . f x l 0 6 

Exposure dose estimated assuming receptor is routinely ingesting groundwater (groundwater used as a domestic water 
supply source). A 70 Kg adult is the receptor of concern. 



NUS CORPORA TION AND SUBSIDIARIES STANDARD CALCULATION 
SHEET 

CUENT: 

SUBJECT 

FILE NO.: 

—' -.— 

£l-k ^ GfoVitt^JlOa'tMA^ 
CHECKED B Y < ^ ; W PAGE j /o ' ^ r 

DATE 
V//*/?^ 

Si/t f Cfioituy/JuxttUi 

COAX MicKeJl ' /03/xqTX CffiCLOiSftts^-hii^etec-hn/soriLj^ 

ttjkoujiM. GcfouKiA, mfijiiL \ Eicas LMime LJmlWTr)! Aia/n / 

oi^-Fht Irrcc^kxir^ '̂ 4* CormCtA/yxj, 

NUS 15SA REVISED 0285 



NUS CORPORA TION A N D SUBSIDIARIES STANDARD CALCULATION 
SHEET 

4 
CUENT: 

SUBJECT: M : - - t 7 

FILE NO. 

-.•' < i •.fi.Z 

0 / '/'e £ ' .t t ' - o . _ hrc ./ / ^ 

BY: 

- • / - • ' f^- i : 

CHECKED BY: 

Qodmr..u/)", " J ^ - i i-n^ I• ^ 

J.i:irS7t:.ci.'-^ - /O - ? ^ Q r̂ 'C\l<ei 

ieod 
'fiu.j.-^ 

?)//̂ c 
- 120 m^ I'j 

Fh&^TL Pj..Jb.ucbji 
I 

lki.1uchior r'poyiQt - Ĥ M.:i,!-̂ , 
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